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1.0 INTRODUCTION 

The Tetra Tech, Inc. Superfund Technical Assessment and Response Team (START) was tasked by the 

U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division to assist with a removal 

action (RA) at Radiation – Standard Precision, Inc. (Standard Precision) in Wichita, Sedgwick County, 

Kansas.  The site was the location of the Standard Precision, Inc., facility that was granted a radioactive 

material license and operated until approximately 1968 (Kansas Department of Health and Environment 

[KDHE] 2007).  An investigation at the site by KDHE, reported in March 2007, identified radium-226 

impacted soil at the former Standard Precision site (KDHE 2007).  Follow-up removal assessments by 

EPA identified radium-226 contamination in soils and elevated gamma readings in the interior of the 

on-site building near a loading dock (Tetra Tech EM Inc. [Tetra Tech] 2010).  Based on information 

obtained during those investigations, EPA determined that a hazardous substance was present at levels 

that posed an imminent threat to human populations, thereby warranting a time-critical RA. 

START activities for this RA included: 

 Guiding excavation of radium-impacted soil and materials 

 Conducting perimeter air monitoring for particulates and airborne radioactive material during soil 

excavation 

 Conducting a Final Status Survey (FSS) in accordance with the Multi-Agency Radiation Survey 

and Site Investigation Manual (MARSSIM) (EPA 2000a), including acquisition of real-time 

monitoring data and collection of post-removal samples for laboratory analysis for radionuclides 

 Assessing FSS data, in accordance with MARSSIM, to determine if areas could be released for 

unrestricted use 

 Documenting the removal activities. 

Robert Monnig was the START Project Manager for the RA, and Megan Schuette was the EPA On-Scene 

Coordinator (OSC) for the project. 

2.0 SITE DESCRIPTION AND BACKGROUND  

Section 2.0 describes the site, summarizes previous investigations, and cites the EPA-specified RA level 

for radium-226.  
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2.1 SITE DESCRIPTION 

The former Standard Precision facility was at 4105 West Pawnee in Wichita, Sedgwick County, Kansas 

(see Appendix A, Figures 1 and 2).  The site is in the northeast quarter of Section 2, Township 28 South, 

Range 1 West.  The approximate center of the site is at the following coordinates:  37.650780 degrees 

north latitude and 97.392100 degrees west longitude.  The 4105 West Pawnee property encompasses 

approximately 4 acres and currently includes a large manufacturing and a smaller building with footprints 

of approximately 32,800 and 5,000 square feet, respectively.  The property is currently occupied by 

Consolidated Equipment Company, Inc., (CECO), an aircraft parts fabricator. 

2.2 PREVIOUS INVESTIGATIONS 

KDHE performed a Unified Focus Assessment (UFA) at the Standard Precision site in 2007.  A screening 

survey and soil sampling of the property by KDHE identified several discrete areas of radium-226 

impacted soil (KDHE 2007).  In addition, groundwater samples were collected from Geoprobe
®
 locations 

on the Standard Precision property to the south of the CECO manufacturing building.  An elevated 

concentration of radium-226 (26.1 picoCuries per liter [pCi/L]) was detected in groundwater collected 

from a location near a suspected buried sump.  In addition, volatile organic compounds (VOC) were 

detected at concentrations exceeding heath-based benchmarks, including benzene, 1,1-dichloroethane, 

tetrachloroethylene, toluene, 1,1,1-trichloroethane, trichloroethylene, 1,3,5-trimethylbenzene, and 

1,2,4-trimethylbenzene (KDHE 2007). 

Several site investigations preceded the 2006/2007 UFA.  These investigations are described in the 

KDHE UFA report and are summarized below (KDHE 2007). 

1994 Preliminary Assessment/Screening Site Inspection (PA/SSI) of K42 and West Street Site 

In 1994, KDHE conducted an integrated PA/SSI for the K42 and West Street site in Wichita, 

Kansas.  The K42 and West Street site is located to the southeast of the former Standard Precision 

site.  Groundwater at the K42 and West Street site was contaminated with aromatics, 

semi-volatiles, and VOCs.  The PA/SSI concluded the property occupied by CECO, Inc. and 

formerly occupied by Standard Precision, located upgradient to the K42 and West Street site, was 

the likely source area for the groundwater contamination at the K42 and West Street site. 

1996 Preliminary Investigation (PI) of Standard Precision Site 

In 1996, Woodward-Clyde Consultants, under contract with National Cash Register Corporation 

(a former lessee of the Standard Precision property), conducted a PI of the Standard Precision 

property.  The PI concluded that a former sump located south of the 4125 West Pawnee building 

loading dock appeared to be a source of groundwater contamination at the K42 and West Street 

site. 
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2000 Expanded Site Inspection (ESI) of K42 and West Street Site 

In February 2000, KDHE conducted an ESI of the K42 and West Street site and concluded that 

the likely upgradient source for the western plume of groundwater contamination at the K42 and 

West Street Site was the former Standard Products facility.  Contaminants in the groundwater 

plume included trichloroethylene, 1,1,1-trichloroethane, 1,1-dichloroethane, and total (cis/trans) 

1,2-dichloroethylene.  During the ESI, Mr. M.J. “Buddy” Edwards III of CECO, Inc. reportedly 

indicated in an interview with the KDHE field team that the former sump on the Standard 

Precision property was backfilled in 1990 during a sewer connection project and lies under a 

portion of concrete paving near the loading dock. 

2005 Limited Site Investigation of Standard Precision Site 

In 2005, Terracon (on behalf of CECO, Inc.) conducted a Limited Site Investigation the 4105 and 

4125 West Pawnee property (former Standard Precision facility) assessing the presence of 

radium.  High concentrations of radium-226 were found in the soils and groundwater on the 

former Standard Precision site, especially near the former sump area. 

In February 2009, EPA tasked START to conduct a Removal Site Evaluation (RSE) to determine the 

extent of radium contamination (and associated radionuclides) in surface and subsurface soils at the 

former Standard Precision facility.  RSE activities at the site in March 2009 included a surface soil 

gamma survey and collection of surface and subsurface soil samples.  During the RSE activities, areas 

with total gamma radiation readings above background were identified at several areas of the site (see 

Appendix A, Figure 3).  Laboratory results indicated a maximum radium-226 detection of 

39.4 picoCuries per gram (pCi/g) in a soil sample collected from a boring advanced at the northwest 

corner of the property (Tetra Tech 2010).  Based on the results of investigations by KDHE and 

EPA/START, an RA was determined warranted to reduce the risk to occupants of the site.  EPA 

established a time-critical RA level for radium-226 of 5 pCi/g above background in soil. 

In November 2010, START installed and sampled twelve temporary direct-push technology (DPT) wells, 

including wells immediately downgradient (to the southeast) of the reported abandoned sump, wells 

downgradient (southeast) of the former Standard precision property, and wells upgradient/crossgradient 

(north) of the facility (Tetra Tech 2011).  The November 2010 groundwater sampling results suggest that 

groundwater impacted with VOCs was migrating off the facility, while radium-226 impacts to 

groundwater appear to be limited to a localized area near the reported sump location.  START noted that, 

although VOCs were detected in groundwater samples collected downgradient of the former Standard 

Precision facility, groundwater in this area was not likely used as a drinking water source because the City 

of Wichita provides municipal water service to this area. 
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3.0 REMOVAL ACTIVITIES 

In July and August 2012, excavation of radiologically impacted material and site restoration for this RA 

proceeded under the EPA Region 7 Emergency Response and Removal Services (ERRS) contract.  The 

EPA ERRS contractor was Environmental Restoration (ER).  Photographic documentation of the removal 

activities is in Appendix B.  Field activities for the RA are documented in a field logbook, in Appendix C. 

3.1 EXCAVATION AND ASSESSMENTS SUPPORTING REMOVAL ACTION  

START arrived at the site on July 25, 2012, and began surveying proposed excavation areas for gross 

gamma activity using a Ludlum Model 2241-3 digital survey meter with a Ludlum Model 44-10 sodium 

iodide (NaI) scintillation detector (Ludlum 44-10 detector).  Real-time surveying occurred by scanning 

the surface soil in a serpentine pattern, moving at approximately 1 to 2 feet per second, with the detector 

held approximately 6 inches above ground surface.  These scanning measurements were used to guide the 

excavation of impacted material.  The ERRS contractor excavated impacted material using a track-

mounted hoe and hand shovels.  Excavation of contaminated areas generally proceeded until gross 

gamma activity readings using the Ludlum 44-10 detector suggested that the EPA-established action level 

for radium-226 of 5 pCi/g above background had been achieved.  In addition, measurements of soil 

samples in a shielded “well” composed of lead bricks provided additional information used to guide the 

excavation.  EPA conducted these measurements. 

The cleanup resulted in excavation at several areas of the property (see Appendix A, Figures 4 and 5).  

The following describes the areas excavated: 

Area 1 – Northwest Corner of Property 

A small discrete area with elevated gamma activity within a grass-covered area at the northwest corner of 

the property (see Appendix A, Figure 5) was excavated using a track-mounted hoe.  Soil removal 

proceeded until gross gamma activity readings suggested the action level had been achieved, resulting in 

an approximately 5-foot-diameter excavation of approximately 6 inches in depth. 

Area 2 – Interior Area and Exterior Pipe Run 

This area is associated with an abandoned waste pipe that had apparently served an unknown and 

previously removed drain or fixture in the CECO building (4105 West Pawnee) (see Appendix A, 

Figure 4).  During the RSE, a discrete area of elevated gamma readings had been observed along the 

concrete floor at the south side of the building near a loading dock; the elevated gamma readings 

generally extended along a line that exited the building and continued along the west edge of the loading 
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dock ramp.  During the RA, an approximately 6.5- by 12-foot portion of concrete floor over the interior 

area of elevated gamma activity was removed.  Removal of the concrete floor revealed a remnant portion 

of an unknown reinforced concrete structure that had been possibly served by the drain (see Appendix B, 

Photographs 1-3).  The rectangular remnant structure still included a concrete base of approximately 4 by 

6 feet and sides that had been mostly broken off and removed so that the building floor could be patched 

level.  The structure was covered in sand that likely had been placed to fill void space when the floor had 

been patched.  A strong solvent odor was detected after exposure of the structure.  Elevated gamma 

readings appeared to be associated with the sand fill covering the remnant structure and soil adjacent to 

the structure; this material was excavated using a track-mounted hoe and hand tools.  Removal of fill 

material around the structure proceeded until gross gamma activity readings over the area suggested that 

the EPA-established action level for radium-226 of 5 pCi/g above background (action level) had been 

achieved.  The exterior buried pipe run was removed by cutting and excavating an approximately 18 inch-

wide trench from the building (where the pipe exited) south to the sump excavation area—a length of 

approximately 37 feet (see Appendix B, Photograph 8).  Elevated gamma readings appeared to be 

associated primarily with the waste pipe, and only limited fill material adjacent to the pipe had to be 

removed to obtain gross gamma activity readings with the Ludlum 44-10 that suggested the action level 

had been achieved. 

Areas 3 and 4 – Area Abutting South Side of Detached Garage 

An area of concrete sidewalk and grass lawn off the south side of the detached garage (see Appendix B, 

Photograph 7 and Appendix A, Figure 4) was excavated to a depth of approximately 8 to 12 inches using 

a track-mounted hoe.  This area was identified as two discrete areas (Areas 3 and 4) during the RSE; 

however, excavation of an approximately 500-square-foot contiguous area was required to achieve gross 

gamma readings suggesting the action level had been achieved.  To accomplish removal in this area, an 

approximately 30-foot length of concrete sidewalk that abutted the south edge of the detached garage had 

to be removed. 

Area 5 – Small Discrete Area on South-Central Portion of Property 

A small discrete area with elevated gamma activity within a grass-covered area in the south-central 

portion of the property (see Appendix A, Figure 4) was excavated using a track-mounted hoe.  Soil 

removal proceeded until gross gamma activity readings suggested the action level had been achieved, 

resulting in an approximately 4-foot-diameter excavation to depth of approximately 1.5 feet. 
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Area 6 – Multiple Discrete Areas Along South Edge of Property 

Multiple small discrete areas with elevated gamma activity along the south-central edge of the property 

boundary (see Appendix A, Figure 4 and Appendix B, Photographs 4 and 5) were excavated using a 

track-mounted hoe.  Soil removal proceeded until gross gamma activity readings suggested the action 

level had been achieved, resulting in three discrete excavations of approximately 100 to 120 square feet to 

depths of 2 to 3 feet. 

Sump Excavation 

This area encompasses an excavation off the southwest corner of the loading ramp associated with an 

abandoned sump apparently formerly tied to the waste pipe removed from Area 2 (see Appendix A, 

Figure 4).  Upon excavation of the waste pipe from Area 2, it was observed that the pipe terminated near 

the south end of the loading ramp, but that soil continued to exhibit elevated gross gamma readings.  

Excavation proceeded past where the pipe terminated and ultimately resulted in an approximately 12- by 

15-foot excavation area off the southwest corner of the loading ramp.  Excavation uncovered an 

abandoned concrete sump at a depth of approximately 3 to 4 feet below ground surface (bgs).  The sump 

and surrounding soil exhibited elevated gross gamma readings and were removed.  Elevated gross gamma 

readings in soil continued to trend to greater depth and in a southerly direction from the location where 

the sump had been unearthed.  Excavation proceeded to a maximum depth of approximately 10 feet bgs.  

Gross gamma activity readings along the north, east, and west walls and the upper portion of the southern 

wall of the excavation suggested the action level had been achieved; however, elevated gross gamma 

readings remained along the south, bottom edge of the excavation that had reached a depth of 

approximately 10 feet bgs.  Excavation was discontinued when it appeared that the remaining soil 

associated with elevated gross gamma readings was limited to a relatively deep seam of soil (at depth of 

approximately 8 to 10 feet bgs) which possibly continued to the south and to greater depth.  Because 

elevated gross gamma readings remained, orange construction fencing was laid over the bottom of the 

excavation to provide a demarcation of the final extent of excavation (see Photograph 15). 

Excavation activities were completed on August 3, 2012.  Excavated materials were transported by truck 

to a staging area at 650 East Gilbert Street, Wichita, Kansas, the location of another EPA-led removal 

action involving radium contamination.  At this location, the material was staged, then loaded onto rail 

cars, and transported by rail to the EnergySolutions disposal facility near Clive, Utah. 
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3.2 AIR MONITORING 

During the excavation activities, EPA and START conducted air monitoring to measure airborne 

concentrations of radioactive material  using RADeCO
®
 Model H-810 high-volume air samplers and a 

Ludlum
®
 Model 3030 Alpha/Beta Sample Counter.  Air samplers positioned near excavation activities ran 

continuously during those activities.  Paper filter samples were collected each day from the samplers and 

analyzed for radiological contamination by START and EPA using the Ludlum
®
 Model 3030 Alpha/Beta 

Sample Counter.  Based on the measurements obtained from the filter samples, exposure rates did not 

exceed applicable health-based action levels. 

3.3 SITE RESTORATION 

The excavated areas were backfilled with soil.  START screened the backfill material for gross gamma 

activity with the Ludlum 44-10 NaI detector and obtained readings consistent with background activity.  

A sample was collected from the soil backfill and submitted to TestAmerica in Earth City, Missouri, for 

analyses for VOCs via EPA Method 8260B, semivolatile organic compounds via EPA Method 8270C, 

Resource Conservation and Recovery Act metals via EPA Methods 6010B and 7471A, and radionuclides 

via gamma spectroscopy.  No analyte concentration in the soil sample exceeded the most stringent KDHE 

Tier 2 risk-based cleanup values for residential scenarios established in Risk-Based Standards for Kansas 

RSK Manual – 5
th
 Version (KDHE 2010).  A summary of the analytical data is in Appendix D – 

Table D-1.  The complete analytical laboratory report is in Appendix F. 

3.4 POST-EXCAVATION GAMMA SURVEY 

On November 7, 2012, a post-excavation gamma survey occurred using a Ludlum Model 44-20 NaI 

scintillation detector and the Rapid Assessment Tool Software (RATS) system to obtain the survey data.  

RATS is a software program developed by the EPA Region 5 Field Environmental Decision Support 

(FIELDS) Team that integrates real-time data from global positioning system (GPS) software and 

environmental monitoring devices.  RATS stores the sample data with the GPS locations in a file and 

plots the results on a dynamic, two-dimensional display in real time.  To conduct the survey, the surveyor 

walked over the excavated areas in a forward direction at 1 to 2 feet per second while swinging the 

detector back and forth, and holding the detector approximately 6 inches above the ground, thus generally 

covering a serpentine pattern over the ground surface.  Figure 6 in Appendix A presents the post-

excavation gamma survey results. 
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4.0 FINAL STATUS SURVEY 

A final status survey (FSS) is performed to demonstrate that residual radioactivity in a specified area 

satisfies predetermined criteria for release for unrestricted use, or where appropriate, for use with 

designated limitations.  EPA has established a time-critical RA level for radium-226 of 5 pCi/g above 

background in surface soil (Tetra Tech 2012).  This time-critical RA level was based on surface soil 

cleanup standards developed under the Uranium Mill Tailings Radiation Control Act (UMTRCA) of 

1978, as specified in 40 Code of Federal Regulations (CFR) Part 192.  Note that evaluation of subsurface 

contamination is outside the scope of MARSSIM.  Data obtained during the RA pertaining to subsurface 

conditions is discussed in Section 5.0. 

4.1 DERIVED CONCENTRATION GUIDELINE LEVELS 

The FSS provides data to compare to derived concentration guideline levels (DCGL).  The DCGLs are 

radionuclide-specific concentrations derived from the criterion for release of the site for unrestricted use 

(referred throughout as “release criterion”).  MARSSIM defines two categories of DCGLs based on the 

area of contamination.  If the residual radioactivity is evenly distributed over a large area, MARSSIM 

looks at the average activity over the entire area.  This DCGL—called the DCGLw— is derived based on 

an average concentration over a large area (or “wide” area), and is used in the statistical tests described in 

MARSSIM.  Conversely, if the residual radioactivity appears as small areas of elevated activity (i.e., hot 

spots) within a larger area, MARSSIM considers the results of individual measurements.  This DCGL—

called the DCGLEMC—is defined as the DCGL used for the elevated measurement comparison (EMC).  

Typically, specific DCGLEMC values are derived using site-specific parameters for the specific area of 

concern.  MARSSIM describes an elementary relationship between the DCGLs:  the DCGLEMC equals the 

DCGLw times an area factor.  The area factor is the magnitude by which the concentration within a small 

area of elevated activity (i.e., a hot spot) can exceed the DCGLW while maintaining compliance with the 

release criterion. 

4.2 SURVEY DESIGN 

This section summarizes the survey design parameters defined in the Final Status Survey Sampling 

Design Plan developed for the site and included in the Quality Assurance Project Plan (QAPP) (Tetra 

Tech 2012), and describes deviations from the QAPP. 
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Residual Radioactivity Limits 

The survey was designed to provide post-excavation data to demonstrate that all radiological parameters 

do not exceed the established DCGLW plus background.  The DCGLW at the site was 5 pCi/g for 

radium-226 in surface soil.  Again, under MARSSIM, the DCGLW refers to the level of radioactivity 

above appropriate background levels; therefore, the numerical value of the DCGLW does not include 

background activity (EPA 2000).  Although the survey was designed to provide data that could be 

compared directly to the DCGLW, an alternative method of comparison—the “elevated measurement 

comparison” (which uses DCGLEMC values derived from DCGLW values)—was considered a more 

relevant method of comparison for areas of the site where relatively small excavation areas resulted from 

the cleanup.  This consideration is discussed further in Section 4.4. 

Survey Units 

Based on the results of real-time surveying before and during the excavation activities, six discrete areas 

were classified as Class 1 survey units.  This RA included excavation of contaminated material within 

those survey units.  In addition, the unexcavated surface immediately surrounding each excavation was 

treated as a Class 3 survey unit. 

During the RA, six Class 1 survey units were designated: 

 Area 1 Class 1 Survey Unit – An approximately 20-square-foot area at the northwest corner of 

the property where radium-impacted soil was identified and removed. 

 Area 2 Class 1 Survey Unit – Approximately 130 square feet that included the interior area in 

the 4105 West Pawnee building where concrete flooring and radium-impacted sand and soil were 

removed.  Also, this survey unit included the exterior area trench dug to remove the waste pipe 

run. 

 Area 3 & 4 Class 1 Survey Unit – An approximately 500-square-foot exterior area south of the 

detached garage where radium-impacted soil was identified and removed. 

 Area 5 Class 1 Survey Unit – An approximately 13-square-foot area in the south-central portion 

of the property where radium-impacted soil was identified and removed. 

 Area 6 Class 1 Survey Unit – Approximately 360 square feet of excavated areas along the south-

central edge of the property boundary. 

 Area 7 Class 1 Survey Unit – Approximately 108 square feet of soil exposed during the sump 

excavation—from ground surface to 2 feet bgs.  Because MARSSIM does not address subsurface 

contamination, data associated with soil deeper than 2 feet bgs are not evaluated using 

MARSSIM; but data regarding this soil are discussed in Section 5.0. 
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The ground surface immediately surrounding the Class 1 survey units was treated as a Class 3 survey 

unit. 

Survey Instrumentation and Survey Techniques 

Real-time monitoring of surface soils for gross gamma activity occurred using a Ludlum Model 2241-3 

digital survey meter with a Ludlum Model 44-10 NaI scintillation detector.  Real-time surveys proceeded 

by scanning the surface soil in a serpentine pattern moving at approximately 1 to 2 feet per second, with 

the detector held approximately 6 inches above ground surface. 

Reference Areas 

Because radium-226 is naturally occurring, background concentrations were established by collecting 

background samples from a reference area.  For this survey, seven background soil samples were used to 

evaluate background concentrations (see Appendix A, Figure 5). 

Reference Coordinate System 

Per MARSSIM guidance, if the survey unit area is relatively small (less than 100 square meters), the 

statistical tests prescribed in MARSSIM may suggest obtaining a number of data points that would be 

unnecessarily large and not appropriate for the size of the survey unit (EPA 2000).  Because the excavated 

areas were relatively small (the largest survey unit, the Areas 3 & 4 Class 1 survey unit, was 

approximately 500 square feet [or 47 square meters]), the number of samples collected was based on 

judgment, rather than on statistical techniques presented in MARSSIM; therefore, a reference coordinate 

system was not needed to establish grid spacing.  Descriptions of individual sample locations are 

documented in field notes (see Appendix C). 

4.3 CONFIRMATION SAMPLING AND FINAL STATUS SURVEY 

An FSS was conducted using MARSSIM guidance (EPA 2000) and the FSS sampling design plan 

developed in the QAPP (Tetra Tech 2012).  The FSS included both a final real-time surface scanning 

survey and collection of soil samples for laboratory analysis.  Because MARSSIM guidance largely 

pertains to surveys over wide areas (generally 100 square meters or larger), deviation from the design 

plan and statistical analysis of the data was necessary due to the relatively small size of the remediated 

areas.  The cleanup resulted in excavation of multiple discrete areas of the property, the largest being 

approximately 500 square feet (approximately 47 square meters).  Deviations from MARSSIM guidance 

and the FSS sampling design plan are described throughout this report. 
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The final surface scan occurred to verify that no unknown areas of elevated activity remained following 

excavation.  MARSSIM requires a 100-percent scan of soils within Class 1 survey units and a 

“judgmental” scan within Class 3 survey units.  For this site, a 100-percent surface scan of surface soils 

was conducted within the Class 1 survey units (i.e., the excavated areas) and within the Class 3 survey 

unit (the unexcavated area surrounding the Class 1 survey units).  During the final surface soil scanning, 

no measurements exceeding approximately twice background were obtained, suggesting that no areas of 

significantly elevated activity remained. 

Following the final surface scan, soil samples were collected for laboratory analysis.  Because the sizes of 

the Class 1 survey units (the excavated areas) were relatively small (each area was less than 100 square 

meters), the number and locations of samples collected were based on professional judgment, rather than 

on statistical techniques presented in MARSSIM.  Descriptions of individual sample locations are 

documented in field notes (see Appendix C). 

At each sampling location, a soil sample was collected, packaged in a labeled Ziploc
®
 bag, and placed in 

a cooler.  The collected samples were shipped to TestAmerica in Earth City, Missouri, for analysis for 

radionuclides via gamma spectroscopy.  Table D-2 in Appendix D presents results of analyses for all 

targeted radioactive elements, and Appendix E provides the laboratory analytical reports. 

4.4 SURVEY RESULTS 

The summary statistics of the radium-226 soil sample data from the Class 1 survey units and the reference 

area are listed in Table 1.  The average measurement in the surface soil survey units ranged from 1.4 to 

7.0 pCi/g, and in the reference area the average was 1.1 pCi/g.  Review of the data shows that maximum 

survey measurements in the Area 2, Areas 3 & 4, Area 5, and Area 6 Class 1 survey units did not exceed 

the DCGLW (5 pCi/g) plus the average background (1.1 pCi/g)—indicating these survey units meet the 

release criterion.  However, the maximum survey measurements in the Area 1 and Area 7 survey units 

exceeded the DCGLW (5 pCi/g) plus the average background (1.1 pCi/g); therefore, further comparison of 

the data to the release criterion, including the DCGLEMC, is necessary. 
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TABLE 1 

 

SUMMARY OF CLASS 1 SURVEY UNIT AND REFERENCE AREA DATA 

RADIATION – STANDARD PRECISION (FORMER), WICHITA, KANSAS 

 

Survey Unit 
Number of 

Measurements 

Radium-226 Measurements 

(picoCuries per gram) 

Minimum Maximum Average 

Area 1 1 7.0 7.0 7.0 

Area 2 14 0.356 4.79 1.4 

Area 3 & 4 7 0.8 2.7 1.4 

Area 5 1 1.55 1.55 1.55 

Area 6 7 1.35 5.84 3.3 

Area 7 15 0.473 12.0 2.9 

Reference Area 7 0.69 1.5 1.1 

Note: 

Shaded values exceed the DCGLW (5.0 pCi/g) plus the average background radium-226 concentration (1.1 pCi/g) 

4.5 STATISTICAL TESTS 

MARSSIM describes use of statistical methods (such as the Wilcoxon Rank Sum test) for interpreting 

FSS data.  These statistical methods are designed to detect whether or not activity in the survey unit 

exceeds the DCGLW.  Because the DCGLW is a guideline level intended for comparison to measurements 

from survey units of large areas of evenly distributed residual radioactivity, these statistical methods are 

less relevant to the Standard Precision FSS data (obtained from relatively small excavated areas) than are 

other methods of comparison.  Therefore, a statistical test was not used to directly compare the Standard 

Precision FSS data to the DCGLW. 

4.6 ELEVATED MEASUREMENT COMPARISON 

MARSSIM addresses the concern for small areas of elevated activity by using the “elevated measurement 

comparison”—an alternative to statistical methods whereby each survey measurement is compared to an 

investigation level called the DCGLEMC.  Typically, elevated measurements (i.e., measurements that 

exceed the DCGLW) are deemed acceptable provided that the DCGLEMC is not exceeded.  The DCGLEMC 

is the DCGLW modified to account for the reduction in dose (or risk) of smaller areas and is 

mathematically determined by multiplying the DCGLW by a correction factor called the area factor.  The 

area factor is equal to the magnitude by which the concentration within the small area of elevated activity 

can exceed the DCGLW while maintaining compliance with the release criterion.  Thus, area factors are 

specific to (1) the size of the elevated area of activity under evaluation, and (2) the underlying exposure 

assumptions used to determine the DCGLW.  MARSSIM states that this approach “is a defensible 
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modification because the exposure assumptions (e.g., exposure time and duration) are the same as those 

used to develop the DCGLW” (EPA 2000). 

MARSSIM provides an illustrative example for generating area factors for outdoor areas (see MARSSIM, 

Section 5.5.2.4).  In the MARSSIM example, the guidance describes using modeling software to calculate 

dose rates for various smaller area sizes (e.g., 1, 3, 10, 30, 100, 300, 1,000, and 3,000 square meters [m
2
]) 

and then dividing these resulting dose rates by the dose rate that corresponds to the “wide area” size used 

to calculated the DCGLW (10,000 m
2
 in the example).  These relative dose rates are the area factors.  

Thus, in this example, the area factor is equal the ratio of the smaller area dose rate to the dose rate of the 

larger area (the “wide area”) used to determine the DCGLW.  Using this general approach, area factors 

were developed for the Standard Precision site via the following steps: 

1. The external gamma exposure pathway was selected as the modeled pathway for calculating the 

area factors for the site; this approach involves specification of the DCGLW as 5 pCi/g because 

that was the surface soil cleanup criterion for radium-226 developed for cleanup of radiation-

contaminated soil under the UMTRCA of 1978, as found in 40 CFR Part 192.  According to a 

1998 EPA memorandum, the purpose of this criterion was to limit the risk from inhalation of 

radon decay products in houses built on mine tailings, and to limit gamma radiation exposure to 

people using contaminated land (EPA 1998).  This memorandum further explains that the 

concentration criterion for surface soil (5 pCi/g of radium-226) is a health-based standard and is 

based on exposure to gamma radiation.  Because the DCGLW is based on the UMTRCA cleanup 

criterion of 5 pCi/g of radium-226, and this criterion is based on gamma radiation exposure, the 

external gamma exposure pathway is evaluated for the purpose of determining area factors. 

2. Data for evaluating risks from external gamma radiation within areas of various sizes is obtained 

from the document Ratios of Dose Rates for Contaminated Slabs (Eckerman 2007).  This 

document presents calculated ratios of dose rates from various radionuclides, including radium-

226, for external gamma exposure over contaminated slabs of various sizes relative to the dose 

rate over a contaminated slab of infinite size (an infinite ground plane source).  A copy of this 

document is in Appendix E.  Ratios for the radionuclide “Ra-226+D” specified in the document 

constitute the basis for calculating the area factors, and are shown in the first column of 

Table E-1 in Appendix E.  The “+D” notation indicates that the calculated ratios account for 

exposure to progeny (daughters) of radium-226.  The ratios of dose rates from Eckerman are 

plotted in Figure E-1 of Appendix E, and a best-fit-line to the data within a region of interest 

allows interpretation of additional ratios for other slab sizes from the data. 

3. As shown in Table E-1 in Appendix E, ratios of dose rates expressed in terms relative to an 

infinite ground source are converted to ratios relative to a 10,000 m
2
 ground plane source.  This 

size ground plane source (10,000 m
2
) represents the size of the “wide area”—it was selected in 

absence of any specific assumptions known to establish the UMTRCA cleanup criterion, and 

because this slab size is commonly used as a default slab size in risk-based calculations (this is 

the slab size used in the MARSSIM example and is the default slab size used in EPA’s 

calculator for preliminary remediation goals [PRG] for radionuclides [EPA 2013]). 
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4. The inverse of the dose ratios (relative to a 10,000 m
2
 ground place source) are calculated, and 

these values equal the area factors corresponding to the various slab sizes (see fourth column of 

Table E-1 in Appendix E). 

5. DCGLEMC values are calculated for the various slab sizes by multiplying the associated area 

factor by the DCGLW of 5.0 pCi/g (see fifth column of Table E-1 in Appendix E). 

Table 2 lists DCGLEMC values calculated using the preceding steps for slab sizes between 3 and 

10,000 m
2
. 

TABLE 2 

 

SITE-SPECIFIC AREA FACTORS AND DCGLEMC VALUES 

RADIATION – STANDARD PRECISION (FORMER), WICHITA, KANSAS 

 

Slab Size 

(m
2
) 

Area Factor 

(unitless) 

DCGLEMC 

(pCi/g) 

3 10.2 51 

10 4.06 20 

20 3.15 15 

50 2.17 11 

100 1.81 9.0 

500 1.34 6.7 

1,000 1.22 6.1 

2,000 1.13 5.7 

5,000 1.05 5.2 

10,000 1.00 5.0 

Notes: 

DCGLEMC  Derived concentration guideline level for elevated measurement comparison 

m2  Square meter 

pCi/g  picoCuries per gram 

To conduct the elevated measurement comparison, a relevant DCGLEMC among those determined for 

various areas of elevated activity (i.e., for the various slab sizes) must be selected and then compared to 

the specific elevated measurement under evaluation.  Table 3 shows the elevated measurement 

comparisons for the Area 1 and Area 7 survey units (the surface soil survey units with measurements 

exceeding the DCGLW plus the average background), and identifies the basis for selection of the relevant 

DCGLEMC.
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TABLE 3 

 

ELEVATED MEASUREMENT COMPARISONS 

RADIATION – STANDARD PRECISION (FORMER), WICHITA, KANSAS 

 

Survey Unit 
Area of Elevated Activity 

and Basis of Estimation 

Elevated 

Radium-226 

Measurement(s) 

(pCi/g) 

Relevant 

DCGLEMC 

Selected from 

Table 2 

(pCi/g) 

Result of 

Comparison to 

Relevant DCGLEMC 

Area 1 

(small discrete 

area at 

northwest 

corner of 

property) 

No larger than the 

excavated area (a circular 

area approximately 5 feet in 

diameter), which 

corresponds to an area of 

approximately 20 ft
2
 (or 

1.8 m
2
). 

7.0 51 

Elevated 

measurement 

associated with 

small area of activity 

does not exceed the 

relevant DCGLEMC 

Area 7 

(near surface 

soil exposed 

by sump 

excavation) 

No larger than the total area 

of a 2-foot-wide boundary 

surrounding the 

approximately 12- by 

15-foot sump excavation
1
, 

which corresponds to an 

area of approximately 

124 ft
2
 (or 11.5 m

2
). 

6.98 

12.0 
15 

Elevated 

measurements 

associated with 

small area of activity 

do not exceed the 

relevant DCGLEMC 

Notes: 

1 The area of a 2-foot-wide zone surrounding the excavation can be expressed as an area with dimensions of 19 by 16 feet less 

the area of the actual excavation (15 by 12 feet).  That is (19 feet)(16 feet) – (15 feet)(12 feet) = 124 ft2. 

DCGLEMC Derived concentration guideline level for elevated measurement comparison 

ft2  Square feet 

m2  Square meter 

pCi/g  picoCuries per gram

Based on the above elevated measurement comparison, no measurements in the survey units exceed 

relevant DCGLEMC values, indicating the site is in compliance with the release criterion. 

5.0 EVALUATION OF SUBSURFACE DATA 

As described in Section 3.1, excavation of soil in the sump area discontinued when soil had been 

excavated to a maximum depth of approximately 10 feet bgs.  Measurements with a Ludlum 44-10 

detector indicated that some soil with elevated gross gamma readings remained in a relatively deep seam 

of soil along the south edge of the excavation (at depth of approximately 8 to 10 feet bgs), and possibly 

continued to the south and to greater depth.  Before backfilling, several subsurface soil samples were 

collected from the sump excavation.  Table 4 lists the radium-226 results from these soil samples. 
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TABLE 4 

 

SUMMARY OF SUMP AREA SUBSURFACE SOIL RESULTS 

RADIATION – STANDARD PRECISION (FORMER), WICHITA, KANSAS 

 

Survey Unit 

Approximate Depth 

(feet below ground 

surface) 

Radium-226 

Measurements 

(picoCuries per gram) 

South 4 8-10 2.93 

South 5 8-10 35.2 

South 5 

(laboratory duplicate) 
8-10 34.8 

West E 4 4.69 

West F 4 1.12 

East C 4 0.918 

East D 4 2.51 

 

One of the six subsurface samples exceeded a radium-226 measurement of 5 pCi/g—the EPA-established, 

time-critical RA level.  However, this RA level is less relevant to subsurface soil concentrations because 

it is based on a surface soil cleanup criterion for radium-226 developed under the UMTRCA of 1978.  As 

indicated in Section 4.6, the 5 pCi/g criterion is based on external gamma exposure from surface soil.  

Because soil and other dense materials attenuate gamma radiation, radiologically impacted soil is less 

likely to pose a risk of external gamma exposure if at a depth where it is less likely to be disturbed (and 

brought to the surface) and is shielded by overlying unimpacted soil.  The post-excavation surface survey 

indicated gross gamma readings over the sump excavation area were consistent with background activity 

(see Appendix A, Figure 6). 

EPA’s Soil Screening Guidance for Radionuclides, indicates the only pathway typically of concern for 

radioactive contaminants in subsurface soil in a residential setting is migration of radionuclides to an 

underlying aquifer used as a drinking water source (EPA 2000b).  This guidance further states that 

“consideration of the groundwater pathway may be eliminated if groundwater beneath or adjacent to the 

site is not a potential source of drinking water” (EPA 2000b).  Groundwater beneath or adjacent to the 

Standard Precision facility is not likely a potential source of drinking water because the City of Wichita 

provides municipal water service in the area of the facility.  Moreover, previous groundwater sampling 

indicated that radium-226 in groundwater is not likely migrating off the Standard Precision property at 

concentrations of concern (Tetra Tech 2011).  This conclusion is supported by data from two groundwater 

samples collected in November 2010 approximately 60 feet south and downgradient of the abandoned 

sump along the south property line.  These samples contained chlorinated VOC contaminants (likely from 
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the abandoned sump), but did not contain radium-226 concentration above the maximum contaminant 

level (MCL) of 5 pCi/L (Tetra Tech 2011). 

Overall, although some subsurface soil with radium-226 concentrations exceeding the EPA-established 

RA level of 5 pCi/g above background (an RA level based on surface soil cleanup criterion from 

UMTRCA), its extent and depth reduce the likelihood of external gamma exposure.  Moreover, previous 

groundwater sampling indicates that radium-226 is not likely migrating off the Standard Precision 

property at concentrations of concern. 

6.0 SUMMARY 

START was tasked by EPA to conduct RA support activities at the Standard Precision site in Wichita, 

Kansas.  The site was the location of the Standard Precision, Inc., facility that was granted a radioactive 

material license and operated until approximately 1968 (KDHE 2007).  Based on information obtained 

during previous investigations, EPA determined that radium-226 was present in soils at levels that posed 

an imminent threat to human populations, thereby warranting a time-critical RA.  RA activities included 

excavation and off-site disposal of radium-226 impacted material, acquisition of real-time monitoring 

data, and completion of an FSS in accordance with MARSSIM to determine if survey units could be 

released for unrestricted use. 

Removal activities for this site were conducted in July and August 2012, and a surface gamma survey 

occurred in November 2012 following completion of restoration activities.  During the excavation, 

surface soils were continually scanned by START for gross gamma activity.  Post-excavation soil 

samples were collected and submitted to TestAmerica for analysis via gamma spectroscopy.  Laboratory 

analysis of the soil samples indicated several radium-226 measurements in surface soil that exceeded the 

DCGLW (5 pCi/g) plus the average background (1.1 pCi/g).  Therefore, further comparison of the data to 

the release criterion was necessary.  During evaluation of the FSS data, a primary consideration was the 

relatively small size of the excavated areas.  MARSSIM addresses the concern for small areas of elevated 

activity by using the “elevated measurement comparison”—an alternative to statistical methods whereby 

each survey measurement is compared to an investigation level called the DCGLEMC.  Typically, elevated 

measurements that exceed the DCGLW are deemed acceptable provided that the DCGLEMC is not 

exceeded.  Therefore, evaluation of the survey data included deriving DCGLEMC values and comparing 

these values to the survey data.  This comparison showed that no surface soil survey unit measurements 

exceeded relevant DCGLEMC values, indicating that the release criterion had been met.  On this basis, the 
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FSS data and results of the elevated measurement comparison indicate that the surface soil at the site 

should be released for unrestricted use. 

Subsurface contamination is outside the scope of MARSSIM; therefore, an alternative analysis occurred 

to evaluate data from subsurface soils samples collected from the sump area excavation.  EPA’s Soil 

Screening Guidance for Radionuclides, indicates the only pathway typically of concern for radioactive 

contaminants in subsurface soil in a residential setting is migration of radionuclides to an underlying 

aquifer used as a drinking water source (EPA 2000b).  Considering this soil to groundwater pathway, it 

was noted that groundwater beneath or adjacent to the Standard Precision facility is not likely a potential 

source of drinking water (the City of Wichita provides municipal water service in the area of the facility), 

and moreover, that previous groundwater sampling had shown no indication that radium-226 in 

groundwater was migrating off the Standard Precision property at concentrations of concern (Tetra 

Tech 2011).  Overall, although some subsurface soil associated with the former sump remains with 

radium-226 concentrations exceeding the EPA-established RA level of 5 pCi/g above background (an RA 

level based on surface soil cleanup criterion from UMTRCA), this soil is less likely to pose a health risk 

of significant concern because exposure to gamma radiation is mitigated by the depth of soil with elevated 

radium-226 concentrations and because the soil to groundwater pathway does not appear to be complete. 
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Figure 6
Post-Removal (November 2012)
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PHOTOGRAPHIC RECORD 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

1 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 

This photograph shows the interior excavation of Area 

2 that occurred in the 4105 West Pawnee 

manufacturing building near the loading dock. 

1 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: South PHOTOGRAPHER Robert Monnig 7/30/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 
This photograph shows where the removed waste pipe 

had exited the building in Area 2. 
2 

CLIENT U.S. Environmental Protection Agency Region 7 
Date 

Direction:  South-

southeast 
PHOTOGRAPHER Robert Monnig 

7/30/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

2 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows the interior excavation of 

Area 2. 
3 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: East PHOTOGRAPHER Robert Monnig 7/30/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 

This photograph shows an excavation associated with 

Area 6 (in foreground).  The sump area excavation off 

the corner of the detached garage can be seen in the 

background. 

4 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Northwest PHOTOGRAPHER Robert Monnig 8/2/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

3 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows excavated areas associated 

with Area 6. 
5 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: North PHOTOGRAPHER Robert Monnig 8/2/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 
This photograph shows backfilling of the sump area 

excavation. 
6 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  West PHOTOGRAPHER Robert Monnig 8/2/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

4 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows the Area 3 & 4 excavation that 

abuts the south wall of the detached garage. 
7 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Northeast PHOTOGRAPHER Robert Monnig 8/3/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 

This photograph shows the exterior portion of the 

Area 2 excavation where the waste pipe run was 

removed. 

8 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  South PHOTOGRAPHER Robert Monnig 8/3/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

5 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows the restored condition of the 

sump excavation area. 
9 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Northwest PHOTOGRAPHER Robert Monnig 11/7/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 
This photograph shows the restored condition of the 

sump and Area 2 excavation areas. 
10 

CLIENT U.S. Environmental Protection Agency Region 7 
Date 

Direction:  North PHOTOGRAPHER Robert Monnig 3/17/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

6 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 3 and 4 excavation area. 
11 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Northwest PHOTOGRAPHER Robert Monnig 11/7/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 5 excavation area. 
12 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Southwest PHOTOGRAPHER Robert Monnig 11/7/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

7 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 6 excavation area. 
13 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Southeast PHOTOGRAPHER Robert Monnig 11/7/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 1 excavation area. 
14 

CLIENT U.S. Environmental Protection Agency Region 7 
Date 

Direction:  West PHOTOGRAPHER Robert Monnig 11/7/12 



Radiation – Standard Precision, Inc. (Former) 

Wichita, Kansas 

8 

TETRA TECH 

PROJECT NO. 

X9004.12.0303.000 

DESCRIPTION 

This photograph shows the orange construction 

fencing that was placed across the bottom of the sump 

area excavation prior to backfilling. 

15 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: East PHOTOGRAPHER Megan Schuette 8/2/12 
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APPENDIX D 

 

TABULATED LABORATORY DATA 



TABLE D-1
LABORATORY RESULTS FOR BACKFILL MATERIAL

RADIATION - STANDARD PRECISION SITE (FORMER), WICHITA, KANSAS

Units Backfill Sample
KDHE Tier 2 Risk-Based Cleanup 

Value for Residential Scenarios

-
No VOCs detected at 
concentrations above 

laboratory detection limits
-

-
No SVOCs detected at 
concentrations above 

laboratory detection limits
-

mg/kg 3.4 B 11.3
mg/kg 116 15,300
mg/kg < 1.1 39
mg/kg 7.9 33.6
mg/kg 8.6 B, J 400
mg/kg < 0.035 2
mg/kg 1.2 B 391
mg/kg < 2.1 391
pCi/g 0.89 NE

Notes:
All units in milligrams per kilogram (mg/kg)
B Laboratory qualifier indicating the analyte was also detected in the method blank
J Laboratory qualifier indicated the result is less than the laboratory reporting limit and the result is estimated
KDHE Kansas Department of Health and Environment
mg/kg Milligrams per kilogram
NE Not established
pCi/g picoCuries per gram

Radium-226

Analyte

Volatile Organic Compounds 
(VOC)

Semivolatile Organic 
Compounds (SVOC)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver



TABLE D-2

LABORATORY RESULTS FOR FINAL STATUS SURVEY SOIL SAMPLES
RADIATION - STANDARD PRECISION, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

AREA 1 8/3/2012 < 3.2 < 3.2 7.0 7.23 7 3.4 < 0.75 < 2.6 < 1.1 0.55 0.55 0.8 < 0.84 0.16

PIT-NORTH 7/30/2012 < 2.23 < 2.23 1.17 1.46 1.17 < 2.18 < 0.478 < 1.94 < 0.521 < 0.301 < 0.301 0.564 < 0.682 0.195
PIT-SOUTH 7/30/2012 < 1.55 < 1.55 0.468 0.426 0.468 < 1.53 < 0.357 < 1.61 < 0.22 0.513 0.513 0.4 < 0.523 0.186
PIT-EAST 7/30/2012 < 1.61 < 1.61 0.827 0.871 0.827 < 2.2 < 0.437 < 1.97 < 0.589 0.27 0.27 0.412 < 0.662 < 0.0961
PIT WEST 7/30/2012 < 1.71 < 1.71 0.356 0.375 0.356 < 1.93 < 0.348 < 1.75 < 0.794 0.28 0.28 0.373 < 0.506 0.143
PIPE #1 8/3/2012 < 2.3 < 2.3 3.45 3.61 3.45 < 2.5 < 0.56 < 2.5 < 0.53 0.91 0.91 0.68 < 0.75 0.238
PIPE #2 8/3/2012 < 2.94 < 2.94 4.79 4.88 4.79 < 3.13 < 0.652 < 2.45 < 0.94 0.915 0.915 0.623 < 0.672 0.258
PIPE #3 8/3/2012 < 1.7 < 1.7 0.759 1.07 0.759 < 2.31 < 0.316 < 2.05 < 0.312 0.722 0.722 0.597 < 0.63 0.216
PIPE #4 8/3/2012 < 1.59 < 1.59 0.423 0.58 0.423 < 2.14 < 0.329 < 1.87 < 0.399 0.609 0.609 0.577 < 0.782 0.186
PIPE #5 8/3/2012 < 1.79 < 1.79 0.656 0.635 0.656 < 2.01 < 0.351 < 1.78 < 0.383 0.694 0.694 0.603 < 0.525 0.239
PIPE #6 8/3/2012 < 1.7 < 1.7 0.66 0.79 0.66 < 2.4 < 0.41 < 1.3 < 0.96 0.85 0.85 0.6 0.8 0.203
PIPE #7 8/3/2012 < 2.3 < 2.3 1.12 1.16 1.12 2.5 < 0.54 < 2.4 < 0.7 1.06 1.06 1 1.59 0.36
PIPE #8 8/3/2012 1.5 1.5 0.91 0.98 0.91 3.6 < 0.33 < 1.5 < 0.99 0.84 0.84 0.58 < 0.61 0.293
PIPE #9 8/3/2012 < 2.25 < 2.25 2.10 1.99 2.1 6.6 < 0.419 < 2.24 < 0.724 0.867 0.867 0.669 < 0.582 0.295
PIPE #10 8/3/2012 < 2.8 < 2.8 1.48 1.68 1.48 3.1 < 0.53 < 3 < 0.87 0.97 0.97 0.85 < 0.74 0.34

Minimum 0.356
Maximum 4.79
Average 1.4

AREA 3 #1 8/3/2012 < 2.1 < 2.1 1.23 1.27 1.23 < 2 < 0.38 < 1.8 < 1.1 0.7 0.7 0.54 < 0.46 0.102
AREA 3 #2 8/3/2012 < 2.19 < 2.19 1.96 1.62 1.96 4.29 < 0.542 < 2.14 < 1.45 1.1 1.1 0.875 < 0.657 0.254
AREA 3 #3 8/3/2012 < 2.99 < 2.99 2.70 2.37 2.7 < 2.65 < 0.608 < 3.37 < 1.17 1.47 1.47 0.883 < 0.97 0.284
AREA 3 #4 8/3/2012 < 2.52 < 2.52 1.43 1.69 1.43 < 2.48 < 0.538 < 2.66 < 1.53 0.948 0.948 0.927 1.13 0.335
AREA 3 #5 8/3/2012 < 1.83 < 1.83 0.905 0.977 0.905 < 2.43 < 0.413 < 1.92 < 1.42 0.996 0.996 0.948 < 0.678 0.353
AREA 3 #6 8/3/2012 < 2.1 < 2.1 0.80 0.93 0.8 < 2.5 < 0.43 < 2.3 < 1.5 1.32 1.32 0.9 < 0.7 0.34
AREA 3 #7R 8/3/2012 < 2.1 < 2.1 0.91 1.21 0.91 < 2.4 < 0.5 < 2.6 < 0.9 1.43 1.43 1 1.29 0.51

Minimum 0.80
Maximum 2.70
Average 1.4

AREA 5 8/1/2012 < 2.3 < 2.3 1.55 1.5 1.55 3.6 < 0.58 < 2.6 < 1.3 1.13 1.13 1.16 0.68 0.347

Area 2 Survey Unit:  Interior Area and Exterior Pipe Run

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

Area 1 Survey Unit:  Area at Northwest Corner of Property

Areas 3 & 4 Survey Unit:  Area Abutting South Side of Detached Garage

Area 5 Survey Unit:  Small Discrete Area on South-Central Portion of Property



TABLE D-2
(continued)

LABORATORY RESULTS FOR FINAL STATUS SURVEY SOIL SAMPLES
RADIATION - STANDARD PRECISION, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

AREA 6 #1R 8/2/2012 < 3.02 < 3.02 2.98 3.3 2.98 < 2.95 < 0.722 < 3.17 < 2 1.35 1.35 1.41 < 0.754 0.497

AREA 6 #1R (duplicate)1 8/2/2012 < 2.76 < 2.76 2.84 3.37 2.84 < 2.83 < 0.584 < 2.1 < 1 1.48 1.48 1.35 1.17 0.549
AREA 6 #2 8/2/2012 < 3.23 < 3.23 4.99 5.58 4.99 4.34 < 0.915 < 3.86 < 0.593 1.48 1.48 1.1 < 0.998 0.586
AREA 6 #3 8/2/2012 < 3.3 < 3.3 5.84 6.02 5.84 6.3 < 0.76 < 3.6 < 1.2 1.24 1.24 1.04 1.27 0.38
AREA 6 #4R 8/2/2012 < 2.36 < 2.36 1.35 1.56 1.35 < 2.22 < 0.516 < 2.62 < 1.69 1.23 1.23 1.03 < 0.806 0.28
AREA 6 #5 8/2/2012 < 2.98 < 2.98 2.88 3.13 2.88 < 2.61 < 0.602 < 2 < 0.966 1.23 1.23 1.17 < 0.709 0.407
AREA 6 #6 8/2/2012 < 2.86 < 2.86 1.50 1.5 1.5 < 3.46 < 0.731 < 3.75 < 2.54 1.02 1.02 1.28 < 1.43 0.504
AREA 6 #7R 8/2/2012 < 2.99 < 2.99 3.69 4 3.69 < 3.23 < 0.692 < 3.53 < 0.706 0.712 0.712 0.934 < 0.802 0.416

Minimum 1.35
Maximum 5.84
Average 3.32

NORTH A 8/1/2012 < 1.5 < 1.5 1.00 1.4 1 < 2.1 < 0.37 < 2 < 0.25 0.97 0.97 0.73 < 0.65 0.322
NORTH B 8/1/2012 < 2.3 < 2.3 0.88 1.04 0.88 < 2.3 < 0.45 < 1.9 < 0.75 0.76 0.76 0.7 < 0.67 0.243
NORTH C 8/1/2012 < 4.7 < 4.7 12.0 11.5 12 12.5 < 0.89 < 4.9 < 1.2 0.71 0.71 0.64 < 1.1 0.27
NORTH D 8/1/2012 < 2.03 < 2.03 0.817 0.913 0.817 7.55 < 0.36 < 2.1 < 1.16 0.855 0.855 0.667 < 0.537 0.236
NORTH E 8/1/2012 < 2.19 < 2.19 0.473 0.642 0.473 < 2.03 < 0.459 < 2.13 < 1.15 0.537 0.537 0.609 < 0.55 0.253
NORTH F 8/1/2012 < 1.84 < 1.84 1.07 1.29 1.07 < 2.1 < 0.464 < 2.23 < 0.424 1.12 1.12 0.872 1.1 0.266
SOUTH 1 7/31/2012 < 3.9 < 3.9 6.98 6.75 6.98 5.88 < 0.793 < 3.62 < 0.583 0.735 0.735 0.932 < 0.808 0.438
SOUTH 2 7/31/2012 < 2.16 < 2.16 2.60 2.86 2.6 3.84 < 0.56 < 2.51 < 0.821 0.672 0.672 0.811 < 0.631 0.298
SOUTH 3 7/31/2012 < 3.8 < 3.8 5.84 6.15 5.84 7.3 < 1.1 < 3.9 < 1 < 0.58 < 0.58 0.51 < 1.3 < 0.16
EAST A 8/1/2012 < 1.65 < 1.65 0.801 0.868 0.801 < 2.06 < 0.455 < 1.8 < 1.17 0.778 0.778 0.751 < 0.494 0.232

EAST A (duplicate)1 8/1/2012 < 2.26 < 2.26 0.779 0.858 0.779 < 2.25 < 0.414 < 2.37 < 0.962 0.906 0.906 0.687 < 0.695 0.252
EAST B 8/1/2012 < 2.05 < 2.05 1.42 1.54 1.42 < 1.98 < 0.422 < 1.6 < 0.472 1 1 0.733 < 0.529 0.291
WEST A 8/1/2012 < 2.8 < 2.8 5.33 5.87 5.33 2.9 < 0.72 < 1.8 < 0.87 0.52 0.52 0.73 < 0.68 0.28
WEST B 8/1/2012 < 1.7 < 1.7 0.77 0.91 0.77 < 2 < 0.43 < 1.9 0.37 0.65 0.65 0.68 < 0.57 0.196
WEST C 8/1/2012 < 2 < 2 1.32 1.37 1.32 < 2 < 0.51 < 2 < 0.68 0.81 0.81 0.61 0.82 0.243
WEST D 8/1/2012 < 2.1 < 2.1 2.38 2.48 2.38 5 < 0.62 < 2.4 < 1.2 0.99 0.99 0.74 < 0.79 0.281

Minimum 0.473
Maximum 12.0
Average 2.9

Sample Information

Area 6 Survey Unit:  Multiple Discrete Areas Along South Edge of Property

Area 7 Survey Unit:  Sump Excavation (Near Surface Soil)

U-238 Decay Series U-235 Decay Series Th-232 Decay Series



TABLE D-2
(continued)

LABORATORY RESULTS FOR FINAL STATUS SURVEY SOIL SAMPLES
RADIATION - STANDARD PRECISION, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

SOUTH 4 7/31/2012 < 2.3 < 2.3 2.93 3.01 2.93 4.8 < 0.4 < 2.9 < 1 < 0.39 < 0.39 0.32 < 0.8 < 0.098
SOUTH 5 7/31/2012 < 6.5 < 6.5 35.2 37.4 35.2 21.8 < 1.5 < 4 < 1.7 0.9 0.9 0.79 < 1.4 < 0.25

SOUTH 5 (duplicate)1 7/31/2012 < 5.9 < 5.9 34.8 37 34.8 26.4 < 1.5 < 6.1 < 1.5 0.82 0.82 0.72 < 1.6 < 0.24
WEST E 8/1/2012 < 3.2 < 3.2 4.69 4.85 4.69 5.7 < 0.7 < 3 < 0.84 0.68 0.68 0.7 < 0.74 0.26
WEST F 8/1/2012 < 2.6 < 2.6 1.12 1.06 1.12 3.8 < 0.69 < 3.9 < 1.2 1.26 1.26 0.87 < 0.92 0.27
EAST C 8/1/2012 < 2.09 < 2.09 0.918 1.3 0.918 3.14 < 0.423 < 2.37 < 0.411 1.28 1.28 0.957 < 0.585 0.39
EAST D 8/1/2012 < 3.97 < 3.97 2.51 2.32 2.51 6.61 < 0.788 < 3.36 < 2.43 0.852 0.852 1.3 < 1.52 0.573

Minimum 0.918
Maximum 35.2
Average 11.7

REF-1 8/4/2012 < 1.7 < 1.7 0.69 0.62 0.69 2.5 < 0.37 < 1.6 < 1 0.59 0.59 0.5 < 0.5 0.12

REF-1 (duplicate)1 8/4/2012 < 2.4 < 2.4 0.75 0.91 0.75 < 2.8 < 0.49 < 2.9 < 0.99 0.65 0.65 0.49 < 0.72 0.173
REF-2 8/4/2012 < 2.9 < 2.9 1.12 1.35 1.12 < 2.9 < 0.54 < 3.2 < 0.72 0.51 0.51 0.76 < 1.2 0.35
REF-3 8/4/2012 2.1 2.1 1.44 1.58 1.44 3.2 < 0.5 < 2.4 < 0.7 < 0.4 < 0.4 0.36 < 0.9 0.121
REF-4 8/4/2012 < 2 < 2 1.11 1.17 1.11 3.4 < 0.41 < 2.2 < 0.49 1.02 1.02 0.81 < 0.73 0.3
REF-5 8/4/2012 < 2.1 < 2.1 1.07 1.15 1.07 < 2.2 < 0.5 < 1.7 < 0.88 0.87 0.87 0.54 < 0.64 0.152
REF-6 8/4/2012 < 2.1 < 2.1 1.50 1.68 1.5 4.3 < 0.46 < 2.4 < 0.75 0.38 0.38 0.38 < 0.67 0.22
REF-7 8/4/2012 < 1.7 < 1.7 0.95 1.06 0.95 3.7 < 0.37 < 1.7 < 0.64 0.63 0.63 0.56 < 0.4 0.213

Minimum 0.69
Maximum 1.50
Average 1.1

Notes:
All results in picoCuries per gram (pCi/g)

Shaded values indicate Ra-226 concentrations exceeding the 5 pCi/g plus the average background of 1.1 pCi/g (or 6.1 pCi/g).

Elements:
Ac:   Actinium Bi:   Bismuth Pa:  Protactinium Pb:  Lead Ra:  Radium Th:  Thorium Tl:  Thallium U:  Uranium

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

1 Laboratory duplicate not included in calculation of survey unit minimum, maximum, or average Ra-226 concentration.  As a conservative measure, the duplicate pair with the highest Ra-226 concentration is used in 
calculations, except for the reference survey area, where the duplicate pair with the lowest Ra-226 concentration is used.

Reference Survey Area

Area 8 Survey Unit:  Sump Excavation (Subsurface Soil)
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DATA SUPPORTING EMC TESTS 



Best Fit Trendline (solid line)
y = 0.1182ln(x) - 0.0393

R² = 0.999
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Figure E-1
Ratio of Dose Rate Relative to an Infinite Ground Plane Source

Extrapolated point for 3-square-meter slab:  (3, 0.9)



TABLE E-1
DETERMINATION OF AREA FACTORS AND DCGLEMC VALUES FOR GROUND PLANE SOURCES OF VARIOUS SIZE

Ratio of Dose Rate Relative to 
Infinite Ground Plane Source 

(RDRRinf)
for Ra-226+D
[see Note 1]

Ratio of Dose Rate Relative to 

10,000 m2 Ground Plane 
Source (RDRR10000)

for Ra-226+D
[see Note 2]

Area Factor (AF) 
Corresponding to 

RDRR10000

[see Note 3]

DCGLEMC 

Corresponding to 
RDRR10000

[see Note 4]

- - - (pCi/g)
0.091 0.098 10.2 51
0.228 0.246 4.06 20
0.315 0.340 2.94 15
0.427 0.461 2.17 11
0.512 0.553 1.81 9.0
0.690 0.745 1.34 6.7
0.757 0.817 1.22 6.1
0.817 0.882 1.13 5.7
0.885 0.956 1.05 5.2
0.926 1.000 1.00 5.0

Notes:
1

2

3 AF = 1 / RDRR10000

4 DCGLEMC = DCGLW x AF; for the Standard Precision, Inc. Site, DCGLW = 5.0 pCi/g

AF Area factor
DCGLEMC Derived concentration guideline level for elevated measurement comparison

DCGLW Derived concentration guideline level for average concentrations over a wide area

m2 Square meter

pCi/g picoCuries per gram

Ra-226 Radium-226

50

Size of Ground Plane 
Source (Slab Size)

(m2)
3
10
20

Except for slab sizes of 3 and 20 m2, dose rate ratios are those specified in Ratios of Dose Rates for Contaminated Slabs,  K.F. Eckerman, September 20, 2007 (see http://epa-

prgs.ornl.gov/radionuclides/ContaminatedSlabs.pdf).  Dose rate ratios for slab areas of 3 and 20 m2 are extrapolated/interpolated from Eckerman data (see Appendix E, Figure E-1).

Dose ratio relative to 10,000 m2 ground plane source calculated by dividing the subject dose rate ratio (relative to infinite ground plane) by 0.926 (i.e, the dose rate ratio relative to 

infinite ground plane for a slab size of 10,000 m2).

100
500
1000
2000
5000
10000
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Case Narrative 
LOT NUMBER: F2H090435 

This report contains the analytical results for the 29 samples received under chain of custody by 
TestAmerica St. Louis on August 9, 2012. These samples are associated with your RADIATION­
STANDARD PRECISION project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis . Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

There were no nonconformances or observations noted with any analysis on this lot. 
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METHODS SUMMARY 

F2H090435 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL " 
HASL-300 28TH EDITION/ VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2H0 9 0435 

wo # SAMPLE# CLIENT SAMPLE ID 

MV226 001 EAST A 
MV228 002 EAST D 
MV229 003 PIPE #4 
MV23A 004 EAST B 

MV23C 005 AREA 6 it2 
MV23E 006 AREA 3 #4 
MV23F 007 AREA 3 #5 
MV23G 008 SOUTH 2 
MV23H 009 PIT-SOUTH 
MV23J 010 PIPE #5 
MV23K 011 AREA 6 #6 
MV23L 012 AREA 6 #7R 
MV23M 013 PIT-NORTH 
MV23N 014 AREA 6#4 
MV23P 015 PIPE #2 
MV23Q 016 AREA 6 #5 
MV23R 017 AREA 6 #1R 
MV23T 018 PIT-EAST 
MV23V 019 NORTH E 
MV23W 020 AREA 3 #2 
MV23X 021 PIPE #3 
MV230 022 AREA 3 #3 
MV231 023 SOUTH 1 
MV232 024 EAST C 
MV233 025 AREA 6 #4R 
MV234 026 PIT WEST 
MV235 027 NORTH D 
MV236 028 NORTH F 
MV238 029 PIPE #9 

NOTE(S): 
• The analytic<~ I results or the samples listed aoove are presented on the following pages. 

·All calculations arc performed before rounding to avoid round-off errors in calculated results . 

. Results noted as "ND" were not detected at or above the stated limit. 

. This report must not be reproduced. except in full, without the wriuen approval of the laboratory . 

. Results for the followina parameters arc never reported on a dry wei2ht basis: color. corrosivity. density. nashpoint. ignirnbility, layers. odnr, 

paint filter test, pll, porosity pressure. reactivity. redox potential, specHic gravity, spot tests, solids, solubility. temperature, viscosity, and weight. 

SAMPLED SAMP 
DATE TIME 

08/01/12 14:34 
08/01/12 14:40 
08/03/12 14:24 
08/01/12 14:36 
08/02/12 09:50 
08/03/12 11 : 49 
08/03/12 11 : 52 
07/ 31/12 16 : 02 
07/30/12 15 : 00 
08/03/12 15:26 
08/02/12 10 : 06 
08/02/12 14 : 00 
07/30/12 13 : 42 
08/02/12 10:02 
08/03/12 14:22 
08/02/12 10:04 
08/02/12 16:10 
07/30/12 13:50 
08/01/12 14:28 
08/03/12 11:44 
08/03/12 14:23 
08/03/12 11 : 47 
07/31/12 16 : 04 
08/01/12 14 : 38 
08/02/12 15 : 31 
0 7 /30/12 13 : 47 
08/01/12 14 : 25 
08/01/12 14 : 31 
08 / 03/12 16 : 38 
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Tetra 

Client 

Lab Sample ID: F2H090435-001 
Work Order : MV226 
Matrix : SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 .0274 u 

Actinium 228 0.778 

Bismut h 212 0 . 469 u 

Bismuth 214 0.801 

Lead 210 0 . 248 u 

Lead 212 0.751 

Lead 214 0.868 

Potassium 40 17.9 
Protactinium 231 0 . 553 u 

Radium (226) 0.801 

Radium 228 0.778 

Thallium 208 0.232 
Thorium 234 1. 21 u 

Uranium 235 0.0598 u 

Uranium 238 1. 21 u 

NOTE(S) 
Data are incomplete without the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than t he MDC. 

Tech , EMI ( ARRA) 

SamPle ID: EAST A 

Radiochemistry 

Date Collected : 08/01/12 1434 
Date Received : 08/09/12 0940 

Total 
llncert. !?rep 
(2 o+/-) RL mdc 

Date 

pCi/g Batch # 2226077 
0.0897 1.17 08/13/12 

0.173 0.205 08/13/12 
0.336 0. 494 08/13/12 

0.178 0.135 08/13/12 
1.14 2.06 08 /13/12 

0.156 0.114 08/13/12 

0.193 0.156 08/13/12 

2.55 1.10 08/13/12 
0.428 1.80 08/13/12 

0.178 1.00 0.135 08/13/12 

0.173 0.205 08/13/12 
0.0672 0.0653 08/13/12 
1.14 1. 65 08/13/12 

0 . 165 o. 455 08/13/12 

1.14 1. 65 08/13/12 

u Result is less than the sample detection limit . 

Analysis 
Data 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: EAST A DUP 

Radiochemistry 

Lab Sample ID: F2H090435-001X Date Collected : 08/01/12 1434 
Work Order : MV226 Date Received : 08/09/12 0940 
Matrix : SOLID 

Total 
Uncart. Prep 

Parameter Result Qual (2 cr+/-) RL mdo 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 

Actinium 227 -0 . 0185 u 
Actinium 228 0.906 

Bismuth 212 0.454 u 
Bismuth 214 0.779 

Lead 210 0.578 u 
Lead 212 0. 687 

Lead 214 0.858 

Potassium 40 20.8 
Protactinium 231 0.361 u 
Radium (226) 0. 779 

Radium 228 0.906 

Thallium 208 0 . 252 
Thorium 234 0 . 349 u 
Uranium 235 0 . 249 0 

Uranium 238 0.349 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance onl y . 
Bold results are greater than the MDC . 

0 . 566 

0 . 194 
0 .441 

0.196 

1 . 33 

0.161 

0.165 
3.07 

0 . 337 

0.196 

0.194 

0.0797 
0 . 696 

0 . 252 

0 . 696 

U Result is less than the sample detection limit. 

0 . 962 08/13/12 

0.105 08/13/12 

0 . 695 08/13/12 

0.123 08/13/12 

2 . 25 08/13/12 

0.127 08/13/12 

0.145 08/13/12 

0.669 08/13/12 
2.37 08/13/12 

1.00 0.123 08/13/12 

0 .105 08/13/12 

0 . 0636 08/13/12 
2 . 26 08/13/12 

0. 414 08/13/12 

2.26 08/13/12 

Analysis 
Data 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Lab Sample ID : F2H0904 35-002 
Work Order : MV228 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client SamPle ID : EAST D 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 o+/-) RL mdo 

08/01/12 
08/09/12 

Pr,ep 
Date 

1440 
0940 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch fl 2226077 
Actinium 227 0 . 0858 u 

Actinium 228 0.852 

Bismuth 212 0.0 u 

Bismuth 214 2.51 

Lead 210 6.61 

Lead 212 1.30 

Lead 214 2 .32 

Potassium 40 19.5 
Protactinium 231 0 . 873 u 

Radium (226) 2.51 

Radium 228 0.852 

Thallium 208 0.573 

Thorium 234 1.10 u 

Uranium 235 0 . 192 0 

uranium 238 1.10 u 

NOTE(S) 

Data are inoomp1oto without the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

0.940 

0.351 

0.968 

0.473 

3.79 

0.276 

0.445 

3.74 
1.13 

0.473 

0.351 

0.177 
1.07 

o. 453 

1.07 

U Result is less than the sample detection limit. 

2. 43 08/13/12 

0.667 08/13/12 
1 . 52 08/13/12 

0.208 08/13/12 
4.41 08/13/12 

0.212 OB/13/12 

0.253 08/13/12 

1.44 08/13/12 
3 . 36 08/13/12 

1.00 0.208 08/13/12 

0.667 08/13/12 

0.142 08/13/12 
3 . 97 08/13/12 

0 . 788 08/13/12 

3 . 97 OB/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Tetra 

Client 

Lab Sample ID: F2H090435-003 
Work Orde r: MV229 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0 . 0663 u 

Actinium 228 0.609 

Bismuth 212 0.0271 u 

Bismuth 214 0.423 

Lead 210 0 . 453 u 

Lead 212 0.577 

Lead 214 0.580 

Potassi um 40 21.2 
Protactinium 231 0 . 644 u 

Radium (226) 0.423 

Radium 228 0.609 

Thallium 208 0.186 
Thorium 234 0 . 960 u 

uraniltm 235 0 . 193 u 

uranium 238 0 . 960 u 

NOTE (S) 

Data are incomplete without tha casa narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Tech , EMI ( ARRA) 

Sample ID : PIPE #4 

Radiochemistry 

Date Collect ed: 08 / 03/12 142 4 
Date Received: 08/09/12 094 0 

Total 
Uncart. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2226077 
0 . 229 0 . 399 08/13/12 

0.206 0.199 08/13/12 
0 . 422 0. 782 08/13/12 

0.135 0.125 08/13/12 

1.20 2 . 14 08/13/12 

0 . 127 0 . 0801 08/13/12 

0 .168 0. 140 08/13/12 

3.26 0. 767 08/13/12 
0 . 534 1. 87 08/13/12 

0.135 1. 00 0 . 125 08/13/12 

0 . 206 0.199 08/13/12 

0 . 0757 0.0675 08/13/12 
0. 957 1. 59 08/13/12 

0 . 220 0 . 329 08/13 /12 

0 . 957 1.59 08/13/12 

u Result is less than the sample detection limit. 

Analysis 
Data 

Yld % 
09 / 03 / 12 

09/03/12 
09/03 /12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09 / 03 / 12 

09 / 03 / 12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : EAST B 

Radioch emistry 

Lab Sample ID: F2H090435-004 Date Collected: 
Work Order : MV23A Date Received: 

08/01/12 
08/09/12 

1436 
0940 

Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0 . 198 u 
Actinium 228 1.00 
Bismuth 212 0 . 422 u 
Bismuth 214 l. 42 
Lead 210 1.80 u 
Lead 212 0.733 

Lead 214 1.54 

Potassium 40 20.4 

Protactinium 231 0 . 736 u 
Radi um (226) 1.42 

Radium 228 1 .00 

Thallium 208 0.291 

'l'horium 234 0 . 717 u 
Uranium 235 0 . 149 u 

Uranium 238 o. 717 u 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert . 

(2 a+/- ) 

0 . 227 

0.229 

0.347 

0.246 

1.39 

0.139 

0.255 

2.80 
0.779 

0.246 
0.229 

0.0789 
0. 624 

0.253 

0 . 624 

U Result is less t han the sample detection limit. 

Prep 

RL mdc 
Date 

pCi/g Batoh ll 2226077 
0 . 472 08/13/12 

0.0704 08/13/12 

0 . 529 08/13/12 

0.136 08/13/12 

1. 98 08/13/12 

0.0921 08/13/12 

0.142 08/13/12 

0.647 08/13/12 
1. 60 08/13/12 

1 . 00 0.136 08/13/12 

0 . 0784 08/13/12 

0.0659 08/13/12 
2.05 08/13/12 

0.422 08/13 /12 

2.05 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 



TestAmerica St. Louis
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 6 #2 

Radiochemis t r y 

Lab Sample ID : F2H090435-005 
Work Order: MV23C 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium. ~27 _ 0 . 554 u 

Actinium 228 1.48 

Bismuth 212 0 .411 u 

Bismuth 214 4.99 

Lead 210 4.34 

Lead 212 1.10 

Lead 214 5.58 

Potassium 40 18.3 
Protactinium 231 0 . 449 u 

Radium (226) 4.99 

Radium 228 1.48 

Thallium 208 0.586 

'rhorium 23~ 3 . 04 u 

uranium 235 -0 . 0450 u 

Uranium 238 3 . 04 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0 . 387 

0.352 
0.600 

0.667 

2.90 

0.227 

0.702 

2.96 

0 . 880 

0. 667 

0.352 

0 . 148 
2 . 60 

2 . 36 

2 . 60 

u Result is less than the sample detection limit. 

Date Collected: 08/02/12 0958 
Date Received: 08/09/12 0940 

Prep 

RL mdo 
Date 

pCi/g Batch II 2226077 
0 . 593 08/;l3/12 

0 . 250 08/13/12 
0 . 998 08/13/12 

0.176 08/13/12 

3.41 08/13/12 

0.210 08/13/12 

0.270 08/13/12 

0.812 08/13/12 

3.86 08/13/12 

1.00 0.176 08/13/12 

0.250 08/13/12 

0.110 08/13/12 
3 . 23 08/13/12 

0 . 915 08/13/12 

3. 23 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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11 of 47 F2H090435

Te tra Tech , EMI ( ARRA) 

Client Sample ID: AREA 3 #4 

Radiochemistry 

Lab Sample ID: F2H0904 35-006 Date Collected: 08/03/12 1149 
Work Order : MV23E Date Received: 08/09/12 0940 
Matrix : SOLID 

Total 
Uncert. Prep 

Parameter Result Qual (2 a+/- ) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 

Actinium 227 0.0226 u 

Actinium 228 0.948 

Bismuth 212 1.13 

Bismuth 214 1.43 

Lead 210 2 .45 u 
Lead 212 0.927 

Lead 214 1.69 

Potassium 40 20.9 
Protactinium 231 0 . 73-1 u 

Radium (226) 1 .43 

Radium 228 0.948 

Thallium 208 0.335 

'l'horium 234 0.790 u 

uranium 235 -0 . 0690 u 

Uranium 238 0 . 790 u 

NOTE{S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 165 

0.267 

0.362 

0.261 

1 . 83 

0.182 

0.271 

2.95 

0 . 418 

0.261 

0.267 

0.0924 
0.789 

50.2 

0 . 789 

u Result is less than the sample detection limit. 

1. 53 08/13/12 

0.176 08/13/12 

0.190 08/13/12 

0.162 08/13/12 
2 . 48 08/13/12 

0.152 08/13/12 

0.186 08/13/12 

0.501 08/13/12 
2.66 08/13/12 

1 .00 0.162 08/13/12 

0.176 08/13/12 

0.0792 08/13/12 
2.52 08/13/12 

0 . 538 08/13/12 

2 . 52 08/13/12 

Analysis 
Date 

Yld % 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: AREA 3 #5 

Rad i och emistry 

Lab Sample ID: F2H0904 35-007 
Work Order : MV23F 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

l\ctinium 227 0.137 u 

Actinium 228 0 . 996 
Bismuth 212 0.209 u 
Bismuth 214 0.905 
Lead 210 0 . 649 u 

Lead 212 0. 948 

Lead 214 0. 977 

Potassium 40 18.3 

Protactinium 231 0.602 u 

Radium (226) 0.905 

Radium 228 0.996 

Thallium 208 0.353 

'l'horium 231 0. 728 u 

Uranium 235 0.189 u 

Uranium 238 o. 728 u 

NOTE (S) 

Data aro incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0 .425 

0.230 
0 . 397 

0.193 

1. 38 

0.178 

0.200 

2.76 
0.765 

0.193 

0.230 

0.0951 
0.629 

0.259 

0.629 

u Result is less than the sample detection l imit. 

Date Collected: 08/03/12 1152 
Date Received: 08/09/12 0940 

Prep 

RL mdo Date 

pCi/g Batch tl 2226077 
1 .42 08/13/12 

0.102 08/13/12 
0 . 678 08/13/12 

0.137 08/13/12 
2.43 08/13/12 

0.124 08/13/12 

0.147 08/13/12 

0.679 08/13/12 
1. 92 08/13/12 

1 . 00 0.137 08/13/12 
0.102 08/13/12 

0 . 0712 08/13/12 
1.83 08/13/12 

0. 413 08/13/12 

1.83 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/1?. 

09/03/12 
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Tetra Tec h , EMI ( ARRA) 

Cl ient Sample ID : SOUTH 2 

Radioch e mi stry 

Lab Sample ID : F2H090435-008 Date Collect ed : 07/31/12 1602 
Work Order: MV23G Date Received: 08/09/12 0940 
Matrix : SOLID 

Total 
Uncert. Prep 

Parameter Result Qual (2 o+/-) RL mdo 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 
Actinium 227 -0.3 92 u 
Actinium 228 0. 672 

Bismuth 212 0.228 u 

Bismuth 214 2. 60 

Lead 210 3.84 

Lead 212 0.811 

Lead 214 2.86 

Potassium 40 16.6 
Protactinium 231 0.0846 u 
Radium (226) 2.60 

Radium 228 0.672 

Thallium 208 0.298 
Thorium 234 1.32 u 
Uranium 235 0.0268 u 
Uranium 238 1.32 u 

NOTE (S) 

Data are incomplete without the oaoe narrative. 

MDC is determined b y instrument performance onl y. 
Bold results are great e r than the MDC. 

0.500 

0.213 
0.374 

0.388 

1.66 

0.168 

0.396 

2.51 

0 . 138 

0.388 

0.213 

0 .118 
0 . 854 

0 . 0604 

0 . 854 

U Result is less than the sample detection limit. 

0.821 08/13/12 

0 . 319 08/13/12 
0 . 631 08/13/12 

0 . 162 08/13/12 

2.22 08/13/12 

0.154 08/13/12 

0.166 08/13/12 

0.855 08/13/12 
2 . 51 08/13/12 

1.00 0.162 08/13/12 

0.319 08/13/12 

0.108 08;'13/12 

2 . 16 08/13/12 

0 . 560 08/13/12 

2 . 16 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/ 12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/ 03/12 
09/03/12 

09/03/12 

09/03/12 



TestAmerica St. Louis

14 of 47 F2H090435

Tetra Tech , EMI ( ARRA) 

Client Sample ID : PIT-SOUTH 

Radiochemistry 

Lab Sample ID : F2H090435-009 
Work Order : MV23H 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 . 153 u 

Actinium 228 0.513 
Bismuth 212 0 . 124 u 

Bismuth 214 0.468 
Lead 210 0 . 418 u 

Lead 212 0.400 

Lead 214 0.426 

Potassium 40 21.2 

Protactinium 231 0 . 169 u 

Radium (226) 0.468 

Radium 228 0.513 
Thallium 208 0.186 
Thorium 234 0 0 684 u 

Uranium ?.35 0 . 0926 u 

Uranium 238 0 0 684 u 

NOTE(S) 

Data are incomplete without the oaoe narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0 . 126 

0.147 
0 . 300 

0.132 
0.866 

0.101 

0.131 

2.90 

0 . 272 

0.132 

0.147 

0.0773 
0.878 

0 . 145 

0 . 878 

U Result is less than the sample detection limi t. 

Date Collected: 07/30/12 1500 
Date Received: 08/09/12 0940 

Prep 

RL mdo 
Date 

pCi/g Batch II 2226077 
0 . 220 .08/13/12 

0.298 08/13/12 
0 . 523 08/13/12 

0.123 08/13/12 

1. 53 08/13/12 

0.0941 08/13/12 
0.133 08/13/12 
0.937 08/13/12 
1. 61 08/13/12 

1 . 00 0.123 08/13/12 

0.298 08/13/12 

0.0743 08/13/12 
1. 55 08/13/12 

0 . 357 08/13/12 

1 . 55 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Tetra 

Client 

Lab Sample ID: F2H090t1 35-010 
Wor k Or der: MV23J 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

1\ctinium 227 -0.444 u 
Actinium 228 0.694 

Bismut h 212 0.35 9 u 
Bismuth 214 0.656 

Lead 210 1.72 u 
Lead 212 0.603 

Lead 214 0.635 

Potassium 40 21.5 
Protactinium 231 0 . 341 u 
Radium (226) 0.656 

Radium 228 0.694 

Thalliu.m 208 0.239 

'I'horium 234 0. 793 u 
Uranium 235 0 . 114 u 
Uranium 238 0 . 793 u 

NOTE (S) 

Data are incomplete without. the case narrative. 

MDC is determined by instrument performance only. 
Bold results are gr eater than the MDC. 

Tech , EMI ( ARRA) 

SamPle ID: PIPE #5 

Radiochemistry 

Date Collected: 08/03/12 1526 
Da te Rece i ved: 08/ 09 / 12 0940 

Total 
Uncert.. Prep 

(2 a+/-) RL mdc 
Date 

pCi/g Batch # 2226077 
0. 259 0. 303 08/13/12 

0.184 0.0790 08/13/12 
0.336 0. 525 08/13/12 

0 . 167 0.131 08/13/12 
l. 52 2 . 01 08/ 13/12 

0.145 0.123 08/13/12 

0 . 155 0.131 08/13/12 

2 . 92 0.652 08/13/12 

0 . 636 1. 78 08 / 13/12 

0.167 1. 00 0.131 08/13/12 

0.184 0.0790 08/13/12 

0.0624 0.0508 08/13/12 

1. 0 6 1. 79 08/13/12 

0. 202 0 . 351 08/13/12 

1.06 1 . 79 08/13/12 

U Result is less than the sample detection limit. 

Analysis 
Data 

Yld % 
09/ 03 / 12 

09/03/12 
09/03 /12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
0 9/ 03 / 12 

0 9/ 03/12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : AREA 6 #6 

Radiochemistry 

Lab Sample ID: F2H090 435-011 Da te Colle cted: 

Work Order : MV23K Da te Received : 

Matrix : S OLID 

Total 
Unoert. 

Parameter Result Qual (2 a+/-) RL mdc 

08 / 02 / 12 1006 
08/09/12 09 40 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 

Actinium 227 0 . 0660 u -----
Actinium 228 1.02 

Bismut h 212 0. 640 u 

Bismuth 214 1.50 

Lead 210 1 . 52 u 

Lead 212 1.29 

Lead 214 1.50 

Potassium 40 16.9 

Protactinium 231 0 . 512 u 

Radium (226) 1.50 

Radium 228 1.02 

Thallium 209 0.504 

'rhorium 234 1. ~ 8 u 

uranium 235 0 . 159 u 

uranium 238 1. 48 u 

NOTE(S) 

Data are incomp l ete without t he case narrative. 

MDC is determined by instrument p e rformance only. 
Bold results are greater than the MDC. 

0 . 864 

0.402 

0. 867 

0 . 384 

2 . 19 

0.296 

0.338 

3.52 

1.03 

0.384 

0.402 

0.155 

1. 82 

0 . 377 

1. 82 

U Result is less than the sample detection limit. 

2 . 54 08/13/12 

0.485 08/13/12 

1. 43 08/1 3/12 

0.266 08/13/12 

3 . 46 08/13/12 

0.229 08/13/ 12 

0.280 08/13/12 

1. 5 6 08/13/12 

3 . 75 08/13/1 2 

1 . 00 0.266 09/13/12 

0.485 08/13/12 

0. 124 08/13/12 

2 . 86 08/13 /12 

0 . 731 08/1 3/12 

2 . 86 08/13/12 

Analysi s 
Date 

Yld% 
09/ 03/ 12 

09/03/12 

0 9/03/12 

09/03/12 

09/03/12 

09/03/12 

0 9/03/1 2 

09/03/ 1 2 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

0 9 / 03/12 

09/03/12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: AREA 6 #7R 

Radiochemistry 

Lab Sample ID: F2H0904 35-012 Date Collected : 0 8 /0 2 /12 1400 
Work Order : MV23L Date Rec e ived : 08 /0 9 /12 094 0 
Matrix: SOLI D 

Total 
Uncert . Prep 

Parameter Result Qual (2 cr+/-) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 
Actini um 227 -0 . 117 u 

·--·---
Actinium 228 0 . 712 
Bis muth 212 0 . 61?. u 

Bismuth 214 3.69 

Lead 210 2 . 66 u 

Lead 212 0.934 

Lead 214 4.00 

Potassium 40 19.2 

Protacti nium 231 1.03 u 

Radium (226) 3.69 

Radium 228 o. 712 

Thallium 208 0.416 
'fhorium 234 0. 714 u 
uranium 235 0 . 186 u 
Uranium 238 o. 714 u 

NOTE (S) 

Data are incomplete without the caso narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 415 

0.286 

0.523 

0.534 
2. 00 

0.189 

0.524 

3.10 
0 . 894 

0.534 

0.286 

0.135 
0. 791 

0 . 176 

0 . 791 

u Result is less than the sample detection limit. 

o. 706 08/13/12 

0 . 406 08/13/12 
0 .802 08/13/12 

0.207 08/13/12 
3 . 23 08/1 3/12 

0.150 08/13/12 

0.222 08/13/12 

1.06 08/13/12 
3 . 53 08/13/12 

1.00 0.207 08/13/12 

0.406 08/13/12 

0.112 08/13/12 
2 . 99 08/13/12 

0 . 692 08/13/12 

2 . 99 08/13/12 

Anal ysis 
Date 

Yld % 
09/ 03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/ 03/12 

09/03/ 12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : PIT-NORTH 

Radioche mis try 

Lab Sampl e ID : F2H090435-013 Date Collected: 07/30/12 134 2 
Work Order : MV23M Date Received : 08/09/12 0940 
Matrix: SOLID 

Total 
Unoert. Prep 

Parameter Result Qual (2 a+/- ) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 

Actinium 227 -0.160 u -. -· ... -- .. 
Actinium 228 0.295 u 

Bismuth 212 0.00275 u 

Bismut h 214 1.17 

Lead 210 1 . 65 u 

Lead 212 0.564 

Lead 214 1.46 

Potassium 40 21.7 

Protactinium 231 0 . 208 u 
Radium (226) 1.17 

Radium 228 0 . 295 u 

Thallium 208 0.195 

Thorium 23 4 0.135 u 

uranium 235 0 . 0396 u 

Uranium 238 0 . 135 u 

NOTE (S) 

Data are incomplete without the oaso narrative. 

MDC is determined by instrument performance only. 
Bold results are grea t er than the MDC. 

0 . 311 

0 . 152 

0 . 376 

0 . 227 

1.50 

0.121 

0.233 

2.97 

1.11 

0.227 

0.152 

0.0774 

0.557 

0.275 

0.557 

u Result is less than the sample detection limit . 

0.521 08/13/12 

0.301 08/13/12 

0.682 08/13/12 

0.153 08/13/12 

2.18 08/13/12 

0.105 08/13/12 

0.117 08/13/12 

0.457 08/13/12 

1. 94 08/13/12 

1.00 0.153 08/13/12 

0 . 301 08/13/12 

0.0778 08/13/1 2 

2 . 23 08/13/ 12 

0.478 08/13/12 

2 . 23 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 



TestAmerica St. Louis
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: AREA 6#4 

Radiochemistry 

Lab Sample ID: F2H090435-014 Date Collected: 
Work Order : MV23N Date Received: 
Matrix : SOLID 

Total 
Uncort. 

Parameter Result Qual (2 a+/-) RL mdo 

08/02/12 
08/09/12 

1002 
0940 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226077 

Actinium 227 0 . 723 u 

Acti n i um 228 2 . 12 
Bismuth 212 -0 . 580 u 

Bismuth 214 44.6 

Lead 210 23 . 7 

Lead 212 1.07 

Lead 214 47.6 

Potassium 40 21.2 

Protactinium 231 1. 42 u 

Radium (226) 44.6 

Radium 228 2.12 

'fha1lium 208 0.350 u 
Thodum 234 1. 62 u 
Uranium 235 -1.0 3 u 

Uranium 238 1. 62 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater t han the MDC. 

0 . 916 

1.02 
1. 57 

4.86 

6.80 

0.355 

5.08 

4. 28 
3 . 04 

4.86 

1.02 
0 . 204 

5 . 40 

1.37 

5 .40 

U Result is less t han the sample detection limit. 

1.86 08/13/12 

1.26 08/13/12 

2 . 66 08/13/12 

0. 611 08/13/12 

7.88 08/13/12 

0.495 08/13/12 

0.724 08/13/12 

2.69 08/13/12 
9 . 61 08/13/12 

1. 00 0. 611 08/13/12 

1 .26 08/13/12 
0 . 380 08/13/12 

9 . 00 08/13/12 

2 . 25 08/13/12 

9 . 00 08/13/12 

Analysis 
Dato 

Yld % 
09/05/12 

09/05/12 
09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 
09/05/12 

09/05/12 

09/05/12 
09/05/1?. 

09/05/12 

09/05/12 

09/05/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: PIPE #2 

Radiochemistry 

Lab Sample ID : F2H090435-015 
Work Order: MV23P 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.884 U 

Actinium 228 

Bismuth 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 
Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 234 

Uranium 235 

uranium 238 

NOTE (S) 

o. 915 

-0.0191 

4.79 

2.46 

0. 623 

4.88 

20.8 

1 . 11 

4.79 

0.915 

0.258 

0.840 

-0.165 

0 . 840 

u 

u 

u 

u 

u 

u 

Data are incomplete without the caso narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncsrt. 

(2 cr+/-) 

0.597 

0.241 

0.372 

0.609 

2 . 40 

0.147 

0.584 

2.92 

1.09 

0 .609 

0.241 

0. 0954 

1.73 

0.812 

1 . 73 

U Result is less than the sample detection limit. 

Date Collected: 
Date Received: 

08/03/12 
08/09/12 

1422 
0940 

RL mdo 

Prep 
Date 

Analysis 
Date 

pCi/g 

1. 00 

Batch lt 2226077 Yld % 

0.940 08/13/12 09/03/12 

0.235 

0.67?. 

0.178 

3.13 

0.158 

0.202 

0.818 

2 . 45 

0.178 

0.235 

0.0884 

2 . 94 

0 . 652 

2 . 94 

08/13/12 09/03/12 

08/13/12 09/03/1?. 

08/13/12 09/03/12 

08/13/12 09/03/1?. 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

08/13/12 09/03/12 

08/13/12 09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID: AREA 6 #5 

Radiochemistry 

Lab Sample ID : F2H0904 35- 016 
Work Order : MV2 3Q 
Mat rix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 - 0. 649 0 

Actinium 228 1.23 

Bismuth 212 0.114 u 
Bismuth 214 2.88 

Lead 210 1. 75 0 

Lead 212 1.17 

Lead 214 3.13 

Potassium 40 18.5 

Protactinium 231 0 . 870 0 

Radium (226) 2.88 

Radium 228 1.23 

Thallium 208 0.407 

Thorium 234 0 . 556 0 

Uranium 235 0 . 321 0 

Uranium 238 0.556 0 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC i s determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoert. 

(2 o+/-) 

0 . 599 

0.321 
0. 401 

0.436 
1.81 

0.228 

0.418 

2.75 
0 0 7'10 

0.436 

0.321 

0.111 
0 . 823 

0 . 362 

0 . 823 

u Result is les s than the sample detection limit. 

Date Collected : 08/02/12 1004 
Date Received: 08 / 09/12 0940 

Prep 

RL mdc 
Date 

pCi/g Batch # 2226077 

0. 966 08/13 /12 

0.288 08/13/12 
0.709 08/13/12 

0.210 08/13/12 
2 . 61 08/13/12 

0.170 08/13/12 

0.225 08/13/12 

1.06 08/13/12 
2.00 08/13/12 

1 . 00 0.210 08/13/12 

0.288 08/13/12 

0.0990 08/13/12 
2 . 98 08/13/12 

0 . 602 08/ 13/12 

2 0 98 08/13/12 

Analysis 
Date 

Yld % 
09/ 03/12 

09/03/12 
09/03 / 12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09 /03 / 12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 6 #lR 

Radiochemistry 

Lab Sample ID : F2H090435- 017 
Work Order : MV23R 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0 .770 u 

Actinium 228 1.48 

Bismuth 212 1.17 

Bismuth 214 2.84 

Lead 210 2.32 u 

Lead 212 1.35 

Lead 214 3.37 

Potassium 40 20.8 

Protactinium 231 1. 76 u 

Radium (226) 2.84 

Radium 228 1.48 

Thallium 208 0.549 

Thorium 234 o. 772 u 
Uranium 235 0 . 0137 0 

Uranium 238 0 . 772 u 

NOTE(S) 
Data are inoomplote without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0. 626 

0. 322 

0.642 

0.427 

2 . 06 

0.235 

0.446 

3.17 

1. 14 

0.427 

0.322 

0.122 

0 . 856 

0 .2 67 

0 . 856 

u Result is less than the sample detection l imit. 

Date Collected: 08/02/12 1610 
Date Received: 08/09/12 0940 

Prep 

RL mdc 
Date 

pCi/g Batch # 2226082 
1 . 00 08/13/12 

0.278 08/13/12 

0.635 08/13/12 

0.162 08/13/12 

2.83 08/13/12 

0.151 08/13/12 

0.191 08/13/12 

0.724 08/13/12 

2 . 10 08/13/12 

1.00 0 .162 08/13/12 

0.278 08/13/12 

0.0746 08/13/12 

2 . 76 08/13/12 

0 . 584 08/13/12 

2.76 OB/13/12 

Analysis 
Date 

Yld % 
09/05 /12 

09/05/12 

09/05/12 

09/05/12 

09/05 /12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: AREA 6 #lR DUP 

Radiochemistry 

Lab Sample ID: F2H0904 35-017X Date .Collected: 08/02/12 1610 
Work Order : MV23R 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.0453 u 

Actinium 228 

Bismuth 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 234 

Uranium 235 

uranium 238 

NOTE (S) 

1 .35 

o. 620 

2. 98 

1. 35 

1.41 

3.30 

20.6 

1.52 

2. 98 

1.35 

0 .4 97 

0 . 839 

0 . 338 

0 . 839 

u 

u 

u 

u 

u 

u 

Data aro incomplete without the oaae narrat ive. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Unoert. 

(2 a+/-) 

0.127 

0.292 

0.496 

0.443 

1.99 

0.254 

0.451 

3.16 

1.01 

0.443 

0.292 

0.118 

0. 708 

0 . 304 

0 . 708 

u Result is less than the sample detection limit. 

Date Received: 08/09/12 0940 

Prep 

RL mdo 
Date 

pCi/g Batch # 2226082 

2 .00 08/13/12 

0.281 08/13/12 

0.754 08/13/12 

0.186 08/13/12 

2 . 95 08/13/12 

0.178 08/13/12 

0.220 08/13/12 

1.18 08/13/12 

3 . 17 08/13/12 

1.00 0.186 08/13/12 

0.201 08/13/12 

0.0945 08/13/12 

3 . 02 08/13/12 

0 . 722 08/13/12 

3 . 02 08/13/12 

Analysis 
Date 

Yld% 
09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/05/12 

09/ 05 /12 

09/05/12 

09/05/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: PIT-EAST 

Radiochemistry 

Lab Sample ID : F2H090435- 018 Date Collected : 
Work Order : MV23T Date Received : 

07/30/12 
08/09/12 

1350 
0940 

Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actini um 227 - 0.0456 u 
Actinium 228 0.270 

Bismuth 212 0 .0531 u 
Bismuth 214 0.827 

Lead 210 0 .44 6 u 
Lead 212 0.412 

Lead 214 0. 871 

Potassi um 40 19.8 
Protactinium 231 -0 . 316 u 
Radium (226) 0.827 

Radium 228 0.270 

Thallium 208 0 . 0869 u 
Thorium 234 1.35 u 

Uranium 235 0 . 0890 u 

Uranium 238 1 . 35 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.0998 

0.176 

0.364 

0.185 

1.29 

0.106 

0 .181 

2.93 
1.14 

0.185 
0.176 

0 . 0737 

1 .24 

0 .149 

1 . 24 

u Result is less than the sample detection limit. 

Prep 

RL mdo 
Date 

pCi/g Batch tt 2226082 
0 . 589 08/13/12 

0.239 08/13/12 
0 . 662 08/13/12 

0.0916 08/13/12 

2 . 20 08/13/12 

0.107 08/13/12 

0.108 08/13/12 

0.649 08/13/12 
1. 97 08/13/12 

1.00 0.0916 08/13/12 

0 . 239 08/13/12 
0 . 0961 08/13/12 

1.61 08/13/12 

0.437 08/13/12 

1. 61 08/13/12 

Analysis 
Date 

Yld% 
09/03/12 

09/03/12 
09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
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Tetra 

Client 

Lab Sample ID : F2H090435- 01 9 
Work Orde r : MV23V 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0 .1 00 u 

Actinium 228 0. 537 

Bismuth 212 0 . 151 u 

Bismuth 214 0.473 

Lead 210 1. 97 0 

Lead 212 0.609 

Lead 214 0.642 

Potassium 40 18.2 
Protactinium 231 0 . 102 u 
Radium (226) 0.473 

Radium 228 0.537 

Thallium 208 0.253 
Thorium 234 0. 959 u 

uranium 235 0. 0757 0 

uranium 238 0 . 959 u 

NOTE (S) 

Data aro incomplete without the oaso narrative . 

MDC is determined by instrument performance only. 
Bold result s are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID: NORTH E 

Radiochemistry 

Date Collected: 08/01/12 1428 
Date Rece ived : 08 / 09/12 0940 

Total 
Unoert. Prep 
(2 tr+/ - ) RL mclc 

Date 

pCi/g Batch # 2226082 
0.200 1. 15 08/13/12 

0.166 0.255 08/13/12 
0.319 0 . 550 08/13/12 

0.140 0.141 08/13/12 
1.36 2 . 03 08/13 /12 

0.132 0 . 123 08/13/12 

0. 150 0.162 08/13/12 

2.57 0.448 08/13/12 
0 . 164 2 . 13 08/13/ 12 

0.140 l. 00 0.141 08/13/12 

0.166 0.255 08/13/12 

0.0808 0.0682 08/13/12 

0.48 9 2 . 19 08/13/12 

0 . 120 o. 459 08/13/12 

0 . 489 2 .19 08/1 3/ 12 

U Resul t is less than the sample detection limit. 

Analysi s 
Date 

Yld lis 
09/ 03 / 12 

09/03/12 
09/ 03 / 12 

09/03/12 
09/03/12 

09/03/ 12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/ 03 / 12 

09/03/12 

09/03/12 



TestAmerica St. Louis

26 of 47 F2H090435

Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 3 #2 

Radiochemi stry 

Lab Sample ID: F2H090-1 35-020 
Work Orde r: MV2 3W 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 . 0857 u 
Actinium 228 1.10 

Bismuth 212 0. 651 u 
Bismuth 214 1.96 

Lead 210 4.29 

Lead 212 0.875 

Lead 214 1.62 

Potassium 40 19.2 
Protactinium 231 0 . 421 u 

Radium (226) 1.96 

Radium 228 1.10 

Thallium 208 0.254 

Thorium 234 0. 975 u 

uranium 235 0 . 187 u 
Uranium 238 0 . 975 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC i s determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0. 149 

0.257 

0. 453 

0.327 

1.82 

0.175 

0.281 

2.91 
0 . 481 

0.327 

0.257 • 0.0971 
0. 726 

0 . 302 

0 . 726 

U Result is less than the sample detection limi t. 

Date Collected : 08 /03/ 12 1144 
Date Received : 08 / 09 / 12 0940 

Prep 

RL mdc 
Date 

pCi/g Batch # 2226082 
1. 45 08/13/12 

0.285 08/13/12 
0. 657 08/13/12 

0.166 08/13/12 

2.34 08/13/12 

0.139 08/13/12 

0.168 08/13/12 

0.730 08/13/12 
2 . 14 08/13/12 

1.00 0.166 08/13/12 

0.285 08/13/12 

0.0927 08/13/12 

2 . 19 08/13/12 

0 . 542 08/13/12 

2 . 19 08 / 13/12 

Analysi s 
Date 

Yld% 

09/ 03 / 12 

09/03/12 
09/ 03 / 12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/03/12 

09/03/12 

09/03/12 

09/03/12 
09/ 03/12 

09/03 / 12 

09/03/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : PIPE #3 

Lab Sample I D: F2H090 435-021 
Work Order : MV23X 
Matrix: SOLID 

Parame ter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 

Potassi um 40 

Protactinium 231 

Radi um (226) 

Radium 228 

Thallium 208 

Thorium 2311 

Uranium 235 

Uranium 238 

NOTE (S) 

0 . 112 

o. 722 

-0. 0875 

0.759 

1. 38 

0.597 

1.07 

20.4 

0 . 177 

0.759 

0.722 

0.216 

1. 52 

-0 . 0114 

1. 52 

u 

u 

u 

u 

u 

u 
u 

Data are incompl ete without tho case narrative. 

MDC i s determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected : 08/03/12 
08 /0 9/12 

1423 
094 0 

Total 
Uncert. 

(2 o+/-) 

0 . 227 

0.192 

0. 357 

0.167 

1 . 67 

0.128 

0.179 

2.81 

0 . 326 

0.167 

0.192 

0.0669 

1.23 

0 . 0490 

1.23 

Dat e Received : 

RL 

pCi/g 

1. 00 

mdo 

Prep 
Date 

Analysis 
Date 

Batch I 2226082 Yld % 
0 . 312 08/13/12 09/03/ 12 

0.136 

0 . 630 

0.160 

2 . 31 

0.115 

0.122 

0 . 627 

2 . 05 

0.160 

0.136 

0.0624 

1. 70 

0 . 316 

1. 70 

08/13/12 09/03/12 

08/13/12 09/03/12 

08/13/12 09/03/12 

08/1 3/12 09/03/12 

08/13/12 09/03/12 

08/ 13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

08/13/12 

09/03/12 

09/03/ 12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/03/12 

09/ 03/12 

08/13/12 09/03/12 

U Result is less than the sample detection limit. 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: AREA 3 #3 

Radiochemi stry 

Lab Sample ID : F2H090435-022 Date Collected: 
Work Order : MV230 Date Received: 
Matrix : SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) RL mdc 

08/03/12 
08/09/12 

1147 
0940 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226082 

Actinium 227 -0 . 809 u 

Actinium 228 1.47 

Bismuth 212 0 . 545 u 

Bismuth 214 2.70 

Lead 210 1. 54 u 

Lead 212 0.883 

Lead 214 2.37 

Potassium 40 22.7 

Protactinium 231 0 . 457 u 

Radium (226) 2.70 

Radium 228 1.47 

Thallium 208 0 . 284 
Thorium 234 0 . 814 u 

Uranium 235 0 . 353 u 

uranium 238 0 . 814 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

o. 729 

0.369 
0.604 

0.446 
1.76 

0.194 

0.368 

3.66 
0 . 508 

0.446 

0.369 

0.109 
0.628 

0 . 331 

0. 628 

U Result is less than the sample detection limit. 

1.17 08/13/12 

0.147 08/13/12 
0.970 08/13/12 

0.203 08/13/12 
2.65 08/13/12 

0.170 08/13/12 

0.172 08/13/12 

1.26 08/13/12 
3 . 37 08/13/12 

1.00 0.203 08/13/12 
0.147 08/13/12 

0.136 08/13/12 
2 . 99 08/13/12 

0. 608 08/13/12 

2.99 08/13/12 

Analysis 
Date 

Yld% 
09/04/12 

09/04/12 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
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Tetra 

Client 

Lab Sample ID : F2H090435- 023 
Work Order: MV231 
Matrix : SOLID 

Paramoter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.116 u 
Actinium 228 0.735 

Bi s mut h 212 0.508 u 
Bismuth 214 6.98 

Lead 210 5.88 

Lead 212 0.932 

Lead 214 6. 75 

Potassium 40 20.1 
Protactinium 231 0 . 561 u 
Radium (226) 6.98 

Radium 228 0.735 

Thallium 208 0.438 

'l'horium 234 0.281 u 
Uranium 235 0.492 u 

Uranium 238 0 . 281 u 

NOTE(S) 

Data are incomplete without tho oaae narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID : SOUTH 1 

Radiochemistry 

Date Collected: 07/31/12 1604 
Date Received: 08/09/12 0940 

Total 
Unoert. Prep 

(2 a+/-) RL mdo 
Date 

pCi/g Batch # 2226082 
0.229 0 . 583 08/13/12 

0 .285 0.421 08/13/12 
0.507 0.808 08/13/12 

0.855 0.215 08/1 3/12 

2.94 3.56 08/1 3/12 

0.202 0.209 08/13/12 

0.827 0.261 08/13/12 
2.95 0.780 08/13/12 
0 . 619 3 . 62 08/13/12 

0.855 1.00 0.215 08/13/12 

0.285 0.421 08/13/12 

0 . 121 0.102 08/13/12 
2 . 28 3 . 90 08/13/12 

0 0 363 o. 793 08/13/12 

2 . 28 3 . 90 08/13/12 

u Result is less than the sample detection l imit . 

Analysis 
Date 

Yld % 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
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r.ab Sample ID : F2H090435-024 
Work Order : MV232 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID: EAST C 

Radiochemistry 

Date Collected: 
Date Rece ived : 

Total 
Uncert. 

Qual (2 a+/-) RL mdc 

08/01/12 
08/09/12 

1438 
0940 

Prep 
Date 

Garnma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226082 
Actinium 227 0.246 u 

Actinium 228 1.28 

Bismuth 212 0. 439 u 

Bismuth 214 0.918 

Lead 210 3.14 

Lead 212 0.957 

Lead 214 1.30 
Potassium 40 20.4 
Protactinium 231 0 . 562 u 

Radium (226) 0.918 

Radium 228 1.28 

Thallium 208 0.390 

Thorium 234 0 . 686 u 

Uranium 235 0 . 190 u 

Uranium 238 0 . 686 u 

NOTE (S) 

Data aro incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than t he MDC. 

0 . 259 

0 . 238 
0 . 377 

0.200 

1. 64 

0.174 

0.205 

2.77 

0.612 

0.200 

0.238 

0.0860 
o. 600 

0.257 

0 . 600 

U Result is less than the sample detection limit. 

0 . 411 08/13/12 

0.134 08/13/12 
0 . 585 08/13/12 

0.146 08/13/12 

1.85 08/13/12 

0.127 08/13/12 

0.130 08/13/12 
0.537 08/13/12 
2 . 37 08/13/12 

1.00 0.146 08/13/12 

0.134 08/13/12 

0 . 0525 08/13/12 
2.09 08/13/12 

0.423 08/13/12 

2.09 08/13/12 

Analysis 
Date 

Yld% 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/01/12 

09/04/12 

09/04/12 



TestAmerica St. Louis

31 of 47 F2H090435

Tetra Tech , EMI ( ARRA) 

Client Sample ID : AREA 6 #4R 

Lab Sample ID : F2H090 435-025 
Work Order: MV23 3 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 

Actinium 228 

Bismut h 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

'l'horium 234 

uranium 235 

uranium 238 

NOTE(S) 

-0 . 0872 

1 . 23 

0. 237 

1.35 

1. 94 

1.03 

1.56 

17.8 

0 . 234 

1.35 

1.23 

0.280 

0. 380 

0 . 0334 

0 . 380 

u 

u 

u 

u 

u 

u 
u 

Data a r e incomplete without the oaeo narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

Radiochemistry 

Total 
Unoert . 

Date Collected: 
Da t e Received : 

08 / 02 / 12 
08/ 09/12 

1531 
0940 

(2 a+/- ) RL mdo 

Prep 
Date 

Analysi s 
Date 

1.01 

0.285 

0 . 470 

0.276 

1. 43 

0.196 

0.264 

2.82 

0 . 404 

0.276 

0.285 

0.0088 

0 .62 8 

0 . 0763 

0 . 628 

pCi/g 

1.00 

Batch # 2226082 Yld % 
09/04/12 1. 69 ~8 /~3/!2 

0.217 08/13/12 09/04/12 

09 / 04 /12 0. 806 08/13/12 

0.177 

2 . 22 

0.138 

0.163 

0. 793 

2 . 62 

0.177 

0.217 

0.0813 

2 . 36 

0 . 516 

2 . 36 

08/13/12 09/04/12 

08/13/12 09/04/12 

08/13/12 09/04/ 12 

08/13/12 09/04/12 

08/13/12 09/04/ 12 

08/13/12 09/04/12 

08/13/12 09/04/12 

08/13/12 09/04/12 

08/13/12 09/04/12 

08/13/12 09/ 04 /12 

08 /13/12 09/04/12 

08/13 /12 09/04/12 

U Resul t is less than the sample detection limit. 
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID: PIT WEST 

Radiochemistry 

Lab Sample ID: F2H090435-026 
Work Order : MV234 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 . 0147 u 

Actinium 228 0.280 
Bismuth 212 0.170 u 

Bismuth 214 0.356 
Lead 210 1. 24 u 

Lead 212 0.373 

Lead 214 0.375 

Potassi um 40 21.2 

Protactinium 231 0 . 127 u 

Radium (226) 0.356 

Radium 228 0.280 

Thallium 208 0.143 

'rhor.i.um 23 4 0. 367 u 

Uranium 235 0 . 111 u 

Uranium 238 0 . 367 u 

NOTE(S) 

Data are i ncomplete without the c ase narrat ive. 

MDC is det ermined by instrument performance only. 
Bold r esult s are greater than t he MDC. 

Total 
Uncert . 

(2 cr+/- ) 

0 .4 67 

0.135 
0. 298 

0.127 
1. 40 

0.0997 

0.106 

2.86 
0 . 216 

0.127 

0.135 

0.0548 

0 . 426 

0 . 246 

0 . 426 

U Result is less than the sample detection limit. 

Da t e Collected: 07 / 30/12 134 7 
Date Received: 08/09/12 094 0 

Prep 

RL mdc 
Date 

pCi/g Batch II 22260B2 
0.794 OB/ 13/12 

0.215 08/13/12 
0 . 506 08/13/12 

0.122 08/13/12 
1. 93 08/13/12 

0 . 117 08/13/12 

0 . 094 5 08/13/12 

0. 787 08/13/ 12 

1. 75 08/13/12 

1. 00 0.122 08/13/12 

0.215 08/13/12 

0.0610 08/13/12 
1. 71 OB/13/12 

0 . 348 08/13/12 

1 . 71 08/13/12 

Analysis 
Date 

Yld% 
09/ 04/12 

09/04/12 
09/ 0 4/12 

09/04/12 
09/04/12 

09/04/12 

09/ 04/ 12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/0 4/ 12 

09/04/12 

09/04/12 



TestAmerica St. Louis

33 of 47 F2H090435

Tetra 

Client 

Lab Sample ID: F2H090435- 027 
Work Or der : MV235 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actin ium 227 0 .0132 u 

Actinium 228 0.855 
Bismuth 212 0. 435 u 

Bismuth 214 0.817 

Lead 210 7.55 

Lead 212 0.667 

Lead 214 0.913 

Potassium 40 21.8 

Protactinium 231 0.52 6 u 

Radium (226) 0.817 

Radium 228 0.855 

Thallium 208 0.236 

Thorium 234 0 . 707 u 

uranium 235 0 . 122 u 

Uranium 238 0 . 707 u 

NOTE(S) 

Data are incomplete wi thout the case narrat ive. 

MDC is determined by i nstrument performance only. 
Bold resul ts are greater than the MDC. 

Tech , EMI ( ARRA) 

Samole ID : NORTH D 

Radiochemistry 

Date Collected: 08/01/12 1425 
Date Received: 08/09/12 0940 

Total 
Uncart . Prep 
(2 a+/-) RL rode 

Date 

pCi/g Batch # 2226082 
0 . 688 1 . 16 08/~3/12 

0.212 0.241 08/13/12 
0 . 353 0.537 08/13/12 

0.169 0.134 08/13/12 

1.94 2.15 08/13/12 

0.142 0.132 08/13/12 

0.199 0.150 08/13/12 

2 . 97 0.627 08/13/12 
0. 609 2.10 08/13/12 

0.169 1.00 0.134 08/13/12 

0 . 212 0 . 241 08/13/12 

0.0818 0.0770 08/13/12 

1.18 2.03 08/13/12 

0 . 225 0 . 360 08/ 13/12 

1 . 18 2.03 08/13/12 

U Result is lass than the sample detection limit . 

Analysis 
Oato 

Yld% 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/ 04/12 

09/04/12 

09/04/1 2 

09/ 04/12 
09/04/12 

09/0<1/12 

09 / 04/12 
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Tetra 

Client 

Lab Sample ID : F2H090435-028 
Work Order : MV236 
Matrix : SOLID 

Paramo tor Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.0365 u 
Actinium 228 1.12 

Bismuth 212 1.10 
Bismuth 214 1.07 
Lead 210 1 . 19 u 

Lead 212 0.872 

Lead 214 1.29 

Potassium 40 20.6 
Protactinium 231 0 . 336 u 

Radium (226) 1.07 

Radium 228 1.12 

Thallium 208 0 . 266 

'rhorium 234 0.974 u 

uranium 235 0 .0505 u 

Uranium 238 0 . 974 u 

NOTE(S) 

Data are incomplete without the oaoo narrative. 

MDC is determined by instrument performance on l y. 
Bold results are gr eater than the MDC . 

Tech , EMI ( ARRA) 

Samt>le ID: NORTH F 

Radioch emistry 

Date Collected: 08/01/12 1431 
Date Received: 08/09/12 094 0 

Total 
Unoert. Prep 
(2 o+/-) RL mdc 

Date 

pCi/g Batch # 2226082 
0 .169 0.424 08~_!3/12 

0.240 0.197 08/ 13/ 12 
0.458 0.375 08/ 13/12 
0.226 0.166 08/13/12 
1 .44 2 .10 08/13/12 

0.170 0.119 08/13/12 

0.232 0.154 08/13/12 

2.87 0.996 08/13/12 
0 . 432 2 . 23 08/13/12 

0.226 1.00 0.166 08/13/12 
0.240 0.197 08/13/12 
0.0927 0.0755 09/13 /12 
1.23 1.9 ~ 08/13/12 

0.271 0 . 4 64 08/13/12 

1.23 1. 84 08/13/12 

u Result is less than the sample detection limit. 

Analysis 
Data 

Yld % 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID : PIPE #9 

Radiochemistry 

Lab Sample ID: F2H090435-029 Date Collected : 08/03/12 1638 
Work Order : MV23 8 Date Received : 08/09/12 0940 
Matrix : SOLID 

Total 
Uncert. Prep 

Parameter Result Qual (2 cr+/- ) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2226082 

Actinium 227 -0 . 391 u . - .. ---·-
Actinium 228 0.867 
Bismuth 212 0 . 335 u 

Bismuth 214 2.10 

Lead 210 6.60 

Lead 212 0.669 

Lead 214 1. 99 

Potassium 40 20.4 

Protactinium 231 -0 . 724 u 

Radium (226) 2 . 10 

Radium 228 0. 867 

Thallium 208 0.295 
Thorium 234 0 . 374 u 

uranium 235 0.0860 u 

Uranium 238 0 . 374 u 

NOTE (S) 

Data are incomplete without the oaae narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.444 

0.246 

0.362 

0.326 

2.02 

0.139 

0.299 

2.82 
1. 33 

0.326 

0.246 

0.0799 
1.31 

0 . 219 

1 . 31 

u Result is less than the sample detection limit. 

0. 724 08/13/12 

0.177 08/13/12 
0.582 08/13/12 

0.157 08/13/12 

2.18 08/13/12 

0.120 08/13/12 

0.166 08/13/12 

0.667 08/13/12 
2 . 24 08/13/12 

1. 00 0.157 08/13/12 

0.177 08/13/12 

0.0658 08/13/12 
2 . 25 08/13/12 

0. +19 08/13/12 

2 . 25 08/13/12 

Analysis 
Date 

Yld % 
09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 

09/04/12 
09/04/12 

09/04/12 

09/04/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID : F2H090435 
Matrix: SOLID 

Total 
Uncert. 

Pc.rtul\t:JLQS: Result Qual (2 a+/-) .lU. 

G~~a Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 
1\ctinium 227 0.0630 u 0 . 138 
Actinium 228 0.074<1 u 0 .0780 
Bismuth 212 0.0 u 0.0880 

Bismuth 214 -0.0227 u 0 . 114 

Lead 210 0 . 307 u 0 . 871 

Lead 212 -0 . 0173 u 0 . 125 
Lead 214 -0.00585 u 0 . 0913 

Potassium 40 -0 . 00509 u 0 . 543 
Protactinium 231 0.206 u 0.531 

Radium (226) - 0 . 0227 u 0 . 114 1. 00 
Radium 228 0 . 0744 u 0.0780 

Thallium 208 - 0.000524 u 0 . 0418 

•rhorium 234 0.258 u 0.229 

uranium 235 0.0856 u 0.159 

Uranium 238 0 . 258 u 0 .22 9 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 
Actinium 227 0 . 0120 u 0 . 0327 

Actinium 228 0 . 0417 u 0 . 0920 
Bismuth 212 0 . 0 u 0 .1 39 

Bismuth 214 - 0 . 0490 u 1. 96 

Lead 210 0 . 895 u 1. 37 

Lead 212 -0.0438 u 0.349 
Lead 214 0 . 0636 u 0.106 

Potassium 40 -0 . 491 u 19.6 
Protactinium 231 0 . 355 u 0 . 926 

Radium (226) -0 . 0490 u 1. 96 
Radium 228 0 . 0417 u 0 . 0920 

Thallium 208 0 . 00874 u 0.0492 
Thorium 234 -0 . 281 u 1. 74 
uranium 23!:> 0 . 0359 u 0.162 

Uranium 238 -0.201 u 1.74 

NOTE (S) 

Data aro incomplete without the caae narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit . 

1.00 

Lab Slllllple ID 
Prep Analyeis 

MDC 
Date nato 

2226077 Yld % F2Hl30000-077B 

0 . 370 08/13/12 09/03/12 
0. 255 08/13/12 09/03/12 
0.475 08/13/12 09/03/12 
0.179 08/13/12 09/03/12 
1.62 08/13/12 09/03/12 
0 .116 08/13/12 09/03/12 
0 . 157 08/13/12 09/03/12 
1 .19 08/13/12 09/03/12 
1.51 08/13/12 09/03/12 
0 . 179 08/13/12 09/03 / 12 
0.255 08/13/12 09/03/12 
0.0858 08/13/12 09/03/12 
1. 38 08/13/12 09/03/12 
0.269 08/13/12 09/03/12 
1. 38 08/13/12 09/03/12 

2226082 Yld % F2H130000-0B2B 

0 . 602 08/13/12 09/04/12 
0 . 253 08/13/12 09/04/12 
1.07 08/13/12 09/04/12 
0.326 08/13/12 09/04/12 
2.66 08/13/12 09/04/12 
0.173 08/13/12 09/04/12 
0.183 08/13/12 09/01/12 
1.60 08/13/12 09/04/12 
2.44 08/13/12 09/04/12 
0.326 08/13/12 09/04/12 
0.253 08/13/12 09/04/12 
0.115 08/13/12 09/04/12 
2.07 08/13/12 09/04/12 
0. 435 08/13/12 09/04/J.;! 
2 .07 08/13/1~ 09/04./12 

( 
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; ... 

Cll.ent Lot I D: 
Matrix: 

F2H090435 
SOLID 

Laboratory Control Sample Re p o r t 

Radiochemistry 

Total Lab Sample ID 
uncert. QC Control 

Spike Amount Result (2 o+/-) MDC 
" Yld % Reo Limits 

Parameter 

Gamma Ra-226 & Hit s By EML GA-01-R MOD pCi/g GA-0 1 -R MOD F2H130000-077C 

Radium (226) 12 . 2 10 .1 1. 5?. 0 . 673 83 .0 (73 . 0 - 107) -
'l'horium 232 9.50 9 .32 1. 45 0.347 98.2 (82.0 - 126) 

Batoh It: 2226077 Analysis Date: 09/03/12 

Gamma Ra-226 & Hi ts By EML GA-01-R MOD pCi/g GA-01- R MOD F2H130000-082C 

Radium (226) 12.2 11.4 1. 51 0 . 503 93 .5 (73 . 0 - 107) 

Thorium 232 9.50 9 . 62 1. 36 0 . 742 101 (82 . 0 - 126) 

Batoh II: 2226082 Analysis Date: 09/04/12 

NOTE I S \ 

MDC is determined by instrument performance only 
Calculations are performed before rounding to avoid round-off error in calculated results 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: Date Sampled : 
Matrix. : 

F2H0904 35 
SOLI D Date Received : 

08/01/12 
08/09/ 12 

Parameter 
SAMPL& 
Result 

Total 
Uncert. 

(2o+/-l 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

1\c t i n'ium - 227 - - 0 . o274 u 0. 0897 

1\c t i nium 228 
Bi smut h 212 

Bismut h 214 
Lead 210 
Lead 212 

Lead 214 
Potassium 40 
Protactinium 231 

Radium (226) 
Radium 228 
'l'halli um 208 

Thorium 23 '1 
Uranium 235 

Uranium 238 

0. 778 

0. '1 69 

0.801 
0 . 2 48 

0.751 
0.869 
17.9 
0 . 553 

0.801 
0.778 
0.232 
1. 21 
0.0599 
1 . 21 

u 

u 

u 

u 
u 
u 

Batch II: 

0.173 
0.336 

0. 178 
1. 14 

0.156 
0.193 
2.55 
0.428 
0 .178 

0.173 
0.0672 
1.14 

0.165 
1.14 

222 6077 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 - 0 . 770 0 0 . 62 6 

Actinium 228 1. 48 o. 322 
Bismuth 212 1.17 0. 642 
Bismut h 214 2 .94 0.427 

Lead 210 2. 32 u 2.06 
Lead 212 
Lead 21 4 

Potassium 40 
Protactinium 231 
Radium (226) 

Radium 228 
Thallium 208 
'l'hor'lum ?34 

Uranium 235 
Urani um 238 

1.35 

3.37 
20.8 
1. 76 

2.84 

1.48 
0.549 
0.772 

0. 0137 
0. 772 

u 

0 

u 
u 

0.235 
0.446 

3.17 
1.14 

0.427 

0.322 
0.122 
0 .856 
0.267 

0.856 

t Yld 

pCi/g 

(Sample I 

pCi/g 

Batch l~: 2226082 (Sample) 

NOTE (S) 

Data are incomplete without tho oase narrative. 

DUPLICATE 
Result 

Total 
Uncert . 

(2 o+/-) 

GA-01 -R MOD 

- 0.0185 u 
0. 906 
0 . 454 u 
0.779 
0 . 578 u 
0.687 
0.858 
20 . 8 
0 . 361 u 
0. 779 
0.906 
0.252 
0 .349 u 
0 . 249 u 
0 . 34 9 u 

0 . 566 

0.194 
0.441 

0.196 
1.33 

0.161 
0.165 

3.07 
0 . 337 

0.196 
0.194 
0.0797 
0. 6 96 
0 . 25?. 

0 . 696 

2226077 (Duplicate) 

GA-01-R MOD 

0 . 0453 u 
1.35 
0 . 620 

2 . 98 
1.35 
1.41 

3.30 
20.6 
1 . 52 
2 . 98 

1.35 

0.497 
0 . 839 
0.338 
0.839 

u 

u 

u 

0 

u 
0 

0 . 127 

0.292 
0 . 496 

0.443 
1. 99 
0.254 

0.451 
3.16 
1.01 

0.443 
0.292 
0.118 
0.708 
0. 304 
0 . 708 

2226082 (Duplicate) 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 

% Yld 

QC Sample ID 

Precision 

F2H090435-001 

1030 
15. 2 

3 . 38 
2 . 81 
80 . 1 

8 . 88 

1.10 
15 . 2 
42 . 0 

2.81 
15 .2 
8.4 7 
110 

122 
110 

F2H090435-017 

225 
9 . 39 
61.1 

4. 83 
53 . 2 
4.59 
2 . 18 
1.19 
14 . 8 
4 . 83 
9 . 39 
9 . 92 
8 . 25 
184 
8 . ?.5 

%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RI?D 
%RPD 
%RPD 
%RPD 

%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 
%RPD 

%RPD 
%RPD 
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F2H090435 CLIENT ANALYSIS SUMMARY Storage Loa: RAD 

Project Manager: EKS Quote#: 90680 SDG: 
Date Received: 2012-08·09 

Project: RADIATION, STANDARD PRECIS! 
Analytical Due Date: 2012-09..07 

PO#; 

Client: 

1 08624~~ ~~4lr11 Report to: EMILY FISHER 
Report Due Date; 2012-09·08 

3333030 Tetra Tech, EMI ( ARRA) 
Report Type: B Stondar<l Report 

t~SMPS In LOT: 29 EDD Code: 00 

SAMPLE# CLIENT SAMPLE JD 

1 EAST A 
SAMPLE COMMENTS; 

_XX ZV ~~EEN 
XX 08 EML GA.OI·R 

MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01·R MOD, Oummn 
Ra·22!l & Hit& 

SAMPLE.# CLIENT SAMPLE ID 

2 EASTD 
SAMPLE COMMENTS: 

XX ZV 

XX 08 EML 

MD 
SCREEN 
GA-01~ 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA.01-R MOO, Gemmu 
Ro-226 & Hils 

SAMPLE # CLIENT SAMPLE ID 

3 PIPE #4 
SAMPLE COMMENTS: 

RA IN-HOUSE RAD 
SCREEN 

QATEffiME SAMPLED 

2012-08-01/ 1434 

J9 Dry, G1lnd, and Fill Go(ijnetry ·> 21 
day ln"{Jrowlh 

01 STANDARD TEST SliT 

01 STANDARD l'EST SET 

Client Matrix 

RA IN-HOUSE RAD 
SORF.EN 

DATErriME SAMPLED 

2012-08-01/ 1440 

J9 Dry, Grind, and Fill Goomotry ·> 21 
day ln-{jTOWih 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEaiME SAMPLED 

2012-0&-03 I 1424 

XX ZV RAD 
SCREEN 
GA.01·R 
MOO 

SOLID, RAD RA IN-HOUSE RAD 
SCREEN SCREt:N 

01 STANDARD TEST SET 

01 STANOARDTESTSE'T XX OB EML SOLIO, GA.01·H MOO, Ganvna J9 Cry, Gltnd, end Fill C'.eomolly -> 21 
Ra-226 & Hila day 1n111owt11 

SAMPLE# CLIENT SAMPLE ID 

4 EAST B 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-Il 
~,PO 

SOLID.RAO 
SCREEN 
SOliD, GMl1·R MOD, Gamma 
Ra-226UOlS 

SAMPl!; # CLIENT Sb_MPLE ID 

5 AREA6#2 
S6MPLE COMMENTS; 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SCLID,RAO 
SCREEN 
SOLID, GA-01-R MOO, Ga111rno 
R~-220 & Hits 

SAMPLE# CLIENT SAMPLE ID 

6 AREA3#4 
SAMPLE COMMENTS: 

XX zv ~~EEN 
XX 08 EML GA.01-R 

MOD 

SOLID, Rl\tl 
SCRI:EN 
SOLID, GA-01·R MOD, G~nyna 
Ra-?.26 &Hila 

SAMPLE 11 CLIENT SAMPLE ID 

7 AREA3fl5 

~~MfJJLCLQ..MMENIS; 
XX ZV RAn 

SCI~EEN 
XX OB EML OA·OI·R 

MOD 

SOUO,RAO 
SCREI!N 
SOLID, GI\.01·R MOO, GOflllll<l 
Ra-226 & IIlla 

CllentM<Jtdl< 

RA IN-HOUSE RAO 
SCRt!EN 

DATE/TIME SAMPLED 

2012·08·01/ 1436 

JO Dry, Grind, orll,l FlU G&<ll11slry ·> 21 
day ln-gtoWiil 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN·IIOUSEfW) 
SCREEN 

DATEffiME SAMPLED 

2012-08·021 958 

JO Dry, Grln<f, ~nd FID Goomolry ·> ?.1 
day ln-uroWih 

01 ST/INDARD TEST SET 

01 STANDARD TEST SET 

DATE!fiME SAMPLED 

2012-08-031 1149 

RA IN·HOUSE RAD 01 S'I'IINPARD TEST SE1' 
SCREEN 

J O Dry, Grind, and Fill Goornotry ·> 21 01 STANDARD TEST SE.l' 
day In-growth 

Client Matrix 

RA IN·HOUSE MD 
SCREEN 

Db_TEUIME SAMPLFD 

2012·08·03/ 1152 

J g Dry, Grind, end FIJI Geometry-> 21 
day In-growth 

01 STANIJARD TEST SET 

01 STANDARD TEST SE'T 

WORISORDER 6 

MV226 SOLID 

PROT: A WRit 06 
1.00 

PROT: R WHK 06 
LOO 

WORKOBDER 6 

MV228 SOLID 

PROT: A 

PROT:R 

WRK 06 
LOO 
WRK 06 
LOC 

WORKORDEB 6. 
MV229 SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WQ.Bf5.QBQfill 6 
MV23A SOLID 

PROT:A WRK 06 
LOO 

PROT: R WRI< 06 
LOC 

WORKOBDER 8 
MV23C SOLID 

PROT: A 

PROT:R 

WRI\ 06 
LOC 
WRI\ 06 
LOC 

WORKORDER 

MY23E SOLID 

PROT: A WRI( 06 
t.OC 

PROT:R WRK 06 
LOC 

WORJ<OBDEB 6. 
MV23F SOLID 

PROT: A WRK 
LOC 

06 

PROT: R WRK 06 
LOC 

feslAmortca • Sl, LoUis Lougod Ill by: DANieLSB 2012·08·09 12:59:57 prlnted on: Thursday, August 09, 2012 03:04 P Page1 ar5 
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F2H090435 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
2012-08-09 

Project Manager: EKS Quote #: 90680 SDG: 
Data Received: 

Project: RADIATION- STANDARD PRECISI 

Report to: EMILY FISHER 

Analytical Due Date: 2012-09-07 

POll: 1086243 
Report Due Date: 2012-09·08 

Client: 3333030 Tetra Tech, EMI ( ARRA) 
Report Type: B Standard Report 

#SMPS In LOT: 29 EDD Code: 00 

SAMPLE# CLIENT SAMPLE ID 

8 SOUTH 2 
SAMPLE COMMENTS: 

PATE/TIME SAMPLED 

2012-07-31/ 1602 

XX ZV MD 
SCREEN 

SOliD, MD RA IN-HOUSE RAO 01 STANOMO TEST SET 
SCREEN SCRF.EN 

)(X· 08 EML GA•01•R 
MOO 

SOLID, 9A·Q1·R MOO, Gnmma J9 Ory, Grind, ondfllt Goomolry ·> 21 Of STANDARD TEST SET 
R~·226 & Hils dey In-growth 

SAMPLE# CLIENT SAMPLE ID 

9 PIT-SOUTH 
SAMPLE COMMENTS: 

XX zv RAD 
SCREI:N 

XX 0 B EML GA·OHl 
MOO 

SOLID, RAO 
SCREEN 
SOLID, GA.OHl MOO, Gnmms 
Re·226 &HIIH 

SAMPLE; it CLIENT SAMPLE ID 

10 PIPE#5 
SAMPLE CQMMENTS; 

XX ZV MD 
SCREEN 

XX OB EML GA-01•R 
MOD 

SOLID, RAO 
SCREEN 
SOLID, GA·01·R MOO, Gamma 
Ra·226 &HI Ill 

SAMPLE# CLIENT SAMPLE ID 

11 AREA6 #6 
SAMPLE COMMENTS; 

XX zv RAO 
SCREEN 

XX OB EML GM1·R 
MOD 

SOLIO,RAD 
SCREEN 
SOliD, Gi\.()1 -R MOO. Ganvna 
Re·226 &UIIs 

SAMPLE# CLIENT SAMPLE ID 

12. AREA 6 #?R 
SAMPLE COMMENTS; 

XX ZV RAO 
SCREEN 

XX 08 EML GM>H\ 
MOD 

SOl)O,RAO 
SCREEN 
SOLID, GA.OI·R MOO, Gai!Vno 
Ro·226 & Hllu 

SAMPLE# CLIENT SAMPLE ID 

13 PIT-NORTH 
SAMPLE COMMENTS: 

XX zv RAD 
SCREEN 

XX OB r:ML GA-OH\ 
MOO 

SOLID1 RAD 
SCREEN 
SOLID, GA.01·R MOO, Gamma 
RD·226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

1'1 AREA 6#4 
SAMPLE CQMMENTS: 

XX ZV MD 
SCREEN 

XX OB EML GA.o1·R 
MOD 

SOLID,IV'\0 
SCREEN 
SOLID, GA·Oi·R MOO, Gemma 
Ra•226 & Ill Is 

SAMPLE # PLIENI SAMPLI; ID 

PllentMatrJx 

RA IN·fiOUSE MD 
SCl~f!EN 

DATE/TIME SAMPLED 

2012-07-30/ 1600 

J9 Dry, Grind, and Fill Goomotry -> 21 
day In-growth 

01 S'fi\NOARO TEST SE1" 

01 STANDARD TEST SET 

ClleotMalrlx 

RA IN·I·IO!JSE HAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-03/1526 

J 9 Dry, Grind, end Fill Geometry·> 21 
08Y ln1Jrowtn 

01 STANDARD TEST SET 

01 STANOAHD TEST SET 

Client Matdx 

RA IN·IIOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-02/ 1006 

J9 Dry, Gllnd, end m Geomolly-> 21 
doy ln-(I(QWIII 

01 Sl'ANOARD TEST SET 

01 STANDARD TEST SET 

Client MaldlS 

RA lt+HOUSE RAD 
SCREEN 

~ 
2012-08-02/ '1400 

J9 Dry, Grind, end FlU Geomotry ·> 21 
~~y lni)rQWih 

01 STANOARD TEST se·r 

01 STAI~DARD 'Jl'ST SI':T 

Client MaWl.i 

RA IN· HOUSE RAO 
SOHEEN 

Qt,TE!TIME S8MPLED 

2012-07-30/13112 

J9 Dry, G!lnd,amJ Fill Goomolry -~ ?.1 
doy ln·growln 

01 STANDARD TF.ST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN·IiOUSE RAD 
SCREilN 

DATEifiME SAMPLED 

2012-08·02/ 1002 

J 9 Pry, Grind, ond Fill Goomolry ·> 21 
doy In-growth 

01 STANDARD l"t;ST SET 

01 STANDARD TEST SET 

Client Matrix DATErrtME SAMPLED 

\!YOR!<OBD§B A 
MV23G SOLID 

PROT: II WRK 
LOC 

06 

PROT: R WRI( 
LQC 

06 

\!YORKOBD!;B 8 
MV23H SOLID 

PROT: A WRK 
LOO 

06 

PROT:R WRK 
LOC 

06 

WOBKQBQ.ffi 8 

MV23J SOLID 

PROT: A WRI( 
LOO 

06 

PROT:R WRK 06 
LOC 

WO~KOBQ!iB 8 

MV231< SOLID 

PROT: A WRK 
LOC 

06 

PROT:R WRK 
LOC 

06 

WORKOBQEB 8 

MV23L 

PROT: A 

flROT:R 

SOLID 

WRK 06 
LOC 
WRK 06 
LOC 

WOBKORDEB 8 

MV23M SOLID 

PROT: A WRK 
LOO 

06 

PROT:R WRK 
LOC 

06 

YiQBIS.OBQ!;B 8 

MV23N SOLID 

PROT: A wnK 
LOO 

06 

PROT;R WRK 
LOC 

06 

~OBISOBQI;B 8 

TestAmerlca- St. Louts Logged In by: OANIELSB 2012·08·00 12:59:67 prlnlod on: Thursday, August 09, 2012 03:0~ P 

, 

Page2 ol6 



TestAmerica St. Louis

41 of 47 F2H090435

F2H090435 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 

Projeot Manager: EKS Quote #: 90680 SDG: 
Date Received: 2012-08..{)9 

Project: 

PO#: 1 086243 

RADIATION· STANDARD PRECISI 

Report to: EMILY FISHER 

Analyllcel bus Date: 2012·09..()7 

Report Due Date: 2012·09-08 

Client: 3333030 Tetra Tech, EMI ( ARRA) 

16 PIPE #2 
§AMELE COMMENTS: 

XX ZV RAD 
liCK!:tN 

XX OB ~ML GA-01-R 
MOO 

SOLIO,RAO 
l:IUKti:N 
SOLID, GA-01-R MOD, Gamma 
Rn·226 6 Hits 

§AMPLE tt CLIENT SAMPLE.ID 

16 AREA6#5 
§AMPLE COMMENTS: 

XX ZV HAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA.Ol·R t.IDD, Gomma 
Ra-220 &Hils 

SAMPLE# CLIENT SAMPLE ID 

17 AREA6#1R 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCJ~EEIII 
GA-01·R 
MOD 

SOLID, MD 
sCR!:EN 
801.10, GA·01·R MOD, Gamrna 
Ro·226&l-llls 

SAMPLE#: CLIENT SAMPLE IQ 

18 PIT·EAST 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX OB ~ GA.oi·R 
MOO 

SOUD,R/\0 
SCREEN 
SOLID, GA-01-R MOO, Genvna 
Ra-228& Hll~ 

SAMPLE# CLIENT SAMPLE ID 

19 NORTH E 
!28MPLE COMMENTS: 

XX zv RAD SOLID,R/10 
SCREEN SCREEN 

XX oa EML GA.o1·R SOLID, GA·OI-R MOD, Oemm.a 
MOD Ro-226 ~Hila 

§8MPLE # CLIENT SAMPLE ID 

20 AREA3#2 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
sOKt:tN 
GA-o1-R 
MOD 

SOLID,RAO 
:SUW::l ;:N 
SOLID, <M·OI·R MOD, Gemme 
Re-no&lllla 

§AMPLE# CLIENT SAMPLE ID 

21 PIPE fl3 
SAMPLE COMMENTS: 

XX zv RAD 
SCRE:EN 

XX OB EML GA·DI·R 
MOO 

SOLID, RJ\ll 
SCREEN 
SOLID, GA.OI·R MOO, Genvna 
Ra·226&HIII 

SAMPLE 11 CLIENT SAMPLE 10 

Report Type: B Standard Report 

#SMPS ln LOT: 29 EDD Code: 00 

2012·08·03/1422 

RA :~~~~E MD 01 STANDARD TESl" Sl!l 

J9 Dry, Grind, and m GOOflllllry -> 21 
day ln·grow\11 

01 STANL>IIRO TEST SCI' 

Client Matrix DATEWME SAMPLED 

2012·08-02/ 1004 

RA 1111-NOUSE R/\0 01 STANDARD TEST SCI' 
SCREEN 

J9 DrY, Grlnd, end FlO G1t0melry-> 21 01 STANOAROTEST SCI' 
day lo-gfO'Mh 

Client Matrix 

RA IN·HOUSE rV\o 
SCREEN 

DATEIIIME S8MPLED 

2012-08-02/ 1610 

J 9 Pry, Grind, end Fill Goomolry -> 21 
duy ln-growlh 

01 STANDARD n;sr SE1' 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAn 
SCREEN 

DATED'IME S8MPLE..Q 

2012·07-30/ 1350 

J9 o.y, Grind, nod Fll Geomelry-> 21 
doy lrt-g«)WWh 

01 STANDI\RO TEST SET 

01 STANOI\RO TEST SET 

Client Matrix 

RA IN·HOUSC! f\AO 
SCREEN 

DATEU!ME S8MPLED 

2012-08·01 1 1428 

01 STANDARD ·reST SET 

JO ory. Grind, and Fill Geomelry ·> ?.1 01 STANDARD TEST SET 
IIDY l~·l)fowlh 

Client Matrix 

RA IN-I lOUSE MD 
tiCREEN 

DATEfiiME SAMPLED 

2012-08-03/ 1144 

Jl) Dry, Grind, and rill GeomQtry -> 21 
dny lno{lrowlh 

01 STANOARDTESTSI:T 

01 STANDARD TEST S!!T 

Client Matrix 

RA IN·fiOUSE RAO 
SCREEN 

DATE.D]ME SAMPLED 

20'12-08-03/ 1423 

J 9 o.y, Grind, and Fill Goomolry -> 21 
day In-growth 

01 STANoARD lEST SET 

01 STI\NOARb TEST SET 

Client Matrix DATEaiME SAMPLED 

MV23P SOLID 

PROT: A 

PROT:R 

WRI< 06 
LOC 
WRK 06 
LOC 

WORI<ORDER 8 

MV23Q SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRI< 06 
LOC 

WORKORDER 8 

MV23R SOLID 

PROT: A 

PROT:R 

WRl< 06 
LOC 
WRK 06 
I.OC 

WORI<ORDER 8 

MV23T SOLID 

PROT: II 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 8 

MV23V SOLID 

PROT: A WRK 08 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 
MV23W SOLID 

PROT: II WRI< 
LOC 

06 

PROT:R WRK 
LOC 

06 

YYOBISOBDEB 8 

MV23X SOLID 

PROT: A WRK 06 
LOC 

PROT:R WRK 
LOC 

06 

WORKOBDEB 8 
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F2H090435 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
2012·08-09 

EKS Quote #: 90680 SDG: 
Date Received: 

ProJect Manager: 

Pro)eol: RADIATION- STANDARD PRECISI 

PO#: 1086243 Report fo: EMILY FISHER 

Analytical Due Date: 

Report Due Date: 

2012-09·07 

2012-09-08 

Client: 3333030 Tetra Tech, EMI ( ARRA) 

22 AREA3#3 
SAMPLE COMMENTS; 

XX Z.V :Rr:eN 
XX OB EML GA-01 ·1"1 

MOD 

SOLID, R/10 
SCREEN 
SOLID, GA-01-R MOO, GoiM'Ia 
Ra-22G & Hils 

SAMPLE ti CLIENT SAMPLE ID 

23 SOUTH 1 
SAMPLE COMMENTS: 

XX ZV ~~!'EN 
XX OB EML GA-01·1"1 

MOO 

SOLID, RAD 
SCREEN 
SOLID, GII-01·R MOD, Gemma 
Rn·226 & lilt~ 

SAMPLE tf. CLIENT SAMPLE IQ 

24 EAST C 

SAMRLE COMMENTS: 
XX ZV RIID 

SCREEN 
XX 08 EML GA-01·R 

MOO 

SOLID, RAO 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & lilts 

SAMPLE# CLIENT SAMPLE ID 

Zo AREA 6-I/4R 
SAMPLE COMMENTS: 

XX ZV 

XX 08 EML 

RAP 
SORE;EN 
G/1-01-~ 
MOD 

SOl.ID, RAO 
SCREEN 
SOLID, G/1-01-f'l MOO, GOJ1111\!l 
Ra-226 .Hills 

:SAMPLE# CLIENT SAMPLE ID 

26 PITWEST 
S6MPbE COMMENTS; 

XX zv MD SOI..ID,R/10 
SOI~EEN SCREEN 

XX 08 I!ML GA·01·R SO~IO, GA-Q1·R MOO, GaJTVnn 
MOD Rn·226 &Hila 

SAMPLE# CLIENT SAMPLE ID 

27 NORTH 0 
SAMPLE COMMENTS: 

XX zv R/10 SOLID, RAD 
SCHEF.N SCREEN 

XX 08 l::ML OA-01-R SOLID, GA·01·R MOP, Gomma 
MOD lla•220 & Hits 

SAMPLE# CLIENT SAMPLE ID 

28 NORTH f' 
SAMPLE COMMENTS.l 

XX ZV ~~EN 
XX OB EML GA·01·R 

MOO 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOl>, Gamrna 
lla-.2?.6 &Hils 

SAMPLE# CLIENT SAMPLE ID 

#SMPS In LOT: 29 
Report Type: B 

EDD Code: 00 
Standard Report 

RA IN-HOUSE RIID 
SCREEN 

2012-08-03/ 1147 

J9 Dry, Grind, el\d Flft Geornetry ·> 21 
day tn-grOWll\ 

01 STIINDAno TEST SEI 

01 STANDARD TEST SET 

RA IN-HOUSE flM 
SCREE~I 

DATE/TIME SAMPLED 

2012·07·31/1604 

J 9 Dry, GrlnU, and Fin Gaomally -> 21 
day In-growth 

01 STI\NOAJW TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE R/10 
SCREEN 

DATE/TIME SAMPLED 

20"1~-08-01 i 1438 

J9 Dry, Grind, and Flll Geometry •> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE AAO 
SCReEN 

DATErriME SAMPLED 

2012-08·02/1531 

01 STANDARD TEST SET 

Jll Dl)l, Orin<\, anc! Fill Geomolry ·> 21 
day ln·orOWlh 

01 STANDARD TEST SET 

RA 

Jl) 

RA 

Jll 

Qllent Matrix 

IN-HOUSE R/10 
SCREEN 

DATE/TIME SAMPLED 

2012-07-30/ 1347 

01 STANDARD TEST SET 

Dry, Grind, und Flll Geometry -> 21 01 STANDARD TEST SET 
dQy ln·growlh 

Client Matrix 

IN-HOUSE RAO 
SCREeN 

.MI.!ill1ME9AMPLED 

2012•08-01/ 1426 

01 STANDARD TEST SET 

Dry, Orlnd, and Fill Geomelry ·" 21 01 STANDARD TEST SET 
day In-growth 

Client Matrix PATErriME SAMPLED 

2012.08-01/ 1431 

RA IN-HOUSE RAD 01 STANDARD TEST SEr 
SCREEN 

J9 Dry, Grind, nnd Flit Goornelry •> 21 01 STANDARD TEST SET 
day In-growth 

CllenlMat~ DATE/TIME SAMPLED 

MV230 SOLID 

PROT: A WRK 
~00 

06 

PROT:R WRI< 
LOC 

06 

WOBISQBDER f::, 

MV231 SOLID 

PROT: A WRI< 
LOC 

06 

PROT:R WRK 06 
LOC 

WORKORPER b. 
MV232 SOLID 

PROT: A WRII 06 
LOC 

PROT: R WRII 06 
LOC 

WORI<ORDEB 6 
MV233 SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

YY.Q.Rl<ORDER f::, 

MV234 SOLID 

PROT: A WRK 06 
I.OC 

PROT: R WRK 06 
LOC 

WORKORDER 6 
MV235 SOLID 

PROT: A WRK 06 
LOO 

PROT: R WRI{ 06 
LOG 

WORI<ORDE.B 6 
MV236 SOLID 

PROTl A. WRI{ 06 
LOC 

PROT: R WRK 06 
LOC 

WOR!<ORDER ~ 
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F2H090435 
Project Manager: EI<S 

Project: 

PO#: 1086243 

Client: 3333030 

29 PIPE#9 
SAMPLE COMMENTS: 

XX ZV RAD 
SCRffN 

XX OB EML GA.01 ·R 
MOD 

CLIENT ANALYSIS SUMMARY Stornge Loc: RAD 

Quote #: 90680 SDG: 
Date Received: 2012-08-09 

RADIATION- STANDARD PRECISI 
Analyllcal Due Data: 2012-09-07 

Report to: EMILY FISHER 
Report Due Date: 2012-09-08 

Tetra Tech, EMI ( ARRA) 
Report Type: B Standard Report 

#SMPS In LOT: 29 EDD Code: 00 

2012-08-03/ 1638 MV238 SOLID 

SOLID,RAD 
SCREI!N 
SOLID, GA.01·R MOD, G11111ma 
R&·226& Hila 

RA IN-I-lOUSE RAD 
SCI<t:t::N 

J 9 Dry, Gtln<l, and Fill Goomatry-> 21 
day ln·growlh 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 
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TestA.merica St.. Louis 
13715 Rider Trail North Test America (_)}.\1-~\~<t Chain of Custody Record THE lEAOER IN ENVIRONMENTAL <..sTING 

Earth Cit)'. MO 63045 
phone 314.29&.8566 m 314.298..8757 TestAmerica Laboratories, Inc. 

Client ConClct: Project Manager: Rob Monnig Site Co.lltlct: ~te: l COC No: 

Tetra 1ech 'IeVFac 816--729-5621 Lab Contact: earnu: I _J_ of~COCs 
415 Oak Street Analysis Tnrnaround Tnne V-:~ 

I 
Job No. 

Kansas City, MO C2Jeodar (C) orWorlcDays (\V) /·~: 
(816) 412'-1775 

\...f. i 
Phone T/l.Tucliffi:tentlromEeJow __ ·· · ~ 

(XXX) :xxx-xxxx FAX D 2weeks ;:~t .c; ~ i SDG No. :-: . ~ 

Project Name: )tn.~.-<L -P.~_,t.;s;c:,f\ D 1 week ·, ~ ";. 

~ I~ 
I 

Site: D 2days { ,~ ~ ~ 
I \ 

~~ 
po;;, /() 'll.r!~lf!.+ D lday a,. - i5 fSa.-npier; {(~.-I r<JI\,m-,'l\ :g? ~ 

0) <:.. 

3 
> ':1 '-...} 

·-- ~~ ' Sample Saxnple Sample # or ··.f. 
' 0 ~ 

Sam.plelde:otification Date Thn.e Type . Matrix CoDL ~; ' Sample Sgeci:fic Notes: 

€.~~ f\ 1ft !tz 1'134 i )( 
¢~s\ t\ 

- 'Kh Itt. J:.fYO { X' I 
P\ OL -:a\.{ 'i13kt. r4.;1."f i ;( l 
£t,s\ ~ ~~' /,;_ lt.f 3f..b f ~ I 
f\~~ ~ \t& 'ttl/rz. 01S~ { . )( I 
f)..,~~ 1<4. &hit!. I t'i <i i ~ I I I 

A.r-i.·~~ . ~ ~s sr31,z. fl Sa. ' J J( I 
~)."~~ if3t/it.. 1w~ i ·x I i i I ' 

lf§cf\7.. 
. 

I 9--~- Sc~'h fSoe> i )( 

\>i..c-L ~s ~bbt. {~{{) I x 
A~ \s ~\t> ft.I~!Jz.. i(J)(~ ( '( I I 
~~ \o ~\,R. I"' I~ lt1.. ~~~0 f IX I l 

Preservation Useck 1= Ire. ?-llCl; .3=ll2$04; 4:.BN03; S;NaOH; 6= <YJrer l 
l!os.sible Tfazaril idetrtificiJ:tion Sample Disppsal (A tee may be assessedlif sampfes are ret&Uoed longer than 1 month) 

D Non-Htmfr<i D .F'lammable . D s&Irritam PoiscnlJ D Unknown D D R6'clfm To Client D DispoSal By Lab 0 Archive For Months 

SpeciallostructiollSIQCReqoirements & Comments: 

- ~ 

Relinq~ covr; / 12 
Date!I'i rre: Rereiv7b Company: Date/Ttroe: 

7 /&Sd.- c-; ... 
-~ /."' <{_ ~ ,., I "'-

Relinquished by: ~ Company: .· Da!.efrune: 

~4Jlliro CibJ}{m 
Company: 

oWt~J-.. -~ ~?~ e - ~~ ' r ,Jii~_-Ql 
Relinquished by: CQillPail)": Date/Ume: Recaved by: . Cqrnprury; ' DateiTdne: 
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·------ -----· -·- .. ··-·------- - ·- --··-- - .. --· ............... ,.._ ... _ ..... -·- s·---

TestAmerica St. Louis 
13715 Rider Trul North Test America ()JR~\~l/i Chain of Custody Recor d iHE LEI,OER IN EWIRONMEI'ITAl TESTING 
Emb. Citg, MO 63045 

phone 314.298.8566 faX 314..298..8757 

Olet!i Colltact Project Manager: Rob Monnig 

Tetra. Tech Tel/Fax: 816-129-.5621 
415 Oak .Street ADalysis 1\xmarotmd Time 

Kansas City, MO Calendar (C) or Worlc Da,ys (W) 

{816} 412-1775 Phone TAT if~Cillbom llcllm· _ _ 

(xxx} xxx-xx:.oc FAX D 2weeks 

ProjectName: Sf.ai'\I'L~ - f'f'~::\;';d\ D 1 week 
Site: D . 2days 

p o:rr to xi.9 a44 D lday 

Sam{lle Sample Sample 41 or 
Sample Idenfificaiioo Date 'nme Type l\1atri:x Cont. 

- -

Q -.~ - 1\) ~~.\~ tf- ~ 
.J~tZ. \?>!.{~ r 

~~~ \.o ~L{ 1iail1... rcca.. I 
~~c~ $. ~ 1hfr2.. t'-t~ I 
{4.~~t_~ \D ~ s rf> I a.111.. If bn:..f t 
~N_~ ~ ~._j.{(. 9.1-!-;,z..l !wtD i 
Q-:\- t:~~ l(3!Jj,'L 1356 ' ' 

<g, 1 frt. t!.f~g I l 1\)~ I: 
""" 

A.~-=~ ...... -.,.' 3 ~ ~ 'Zt 3t,'l... i/4'-1 i 
Vin~_13 r!.i3J.~ ..... "t40..3 I 
A~~~3 ~3 'tt3!Jt 11"11 I 

~h'*~ .2 w,;,n .. j(:b~·' I 

£::'6-.J. c g" Itt NJ~ I } 

l'reser>"ation Used: 1= lao, 2= B'Cl; 3= IDS04; 4=JINOO; 5=NaO.B; 6:: Other 
Possible Ha.zardli!erJiifo;atiot' 

D No~HtJ:Uii"d D Pla:m:nuible D S'ltinlnitant PoisonB D Uriknown D 
SpeciallnstrnctionsfQCRequi:rements & Comments: 

.4 A .-~ 

ReliD~~. Comp~y:- 1 

1\.tn\.TU...~ 
Date!Ifme: 

(&S7 
:Relinquished bY:.... ~ / Compi!l.lly: Dare/lime: 

Relinquished by: Company: DaWTime: 

Site Contact: 

~Coll(act: 

·.) 

~ :~ · 

... 
-> 8~ > ! ~ ~ ··.: 
J1 •-'" ~ 

,. 
~· ~~ :''• 

:g {""f 
'"' -<:· ~i='c .,. 
·~ ~- ~ -!3 .._q 
~ 0..;:;, 
~ 

Y.. 
y 

' 
J( 

X 
xI I I 
X 
x 
x 
X 
x1 
"1/ 
' 
X 

Dat.e: I 
earner- I 

: 1 

r r 1 1 

TestAmerica Laboratori~ Inc. 
COCNo: 

~of ": COCs 

Job No. 

SDGNo. 

saffiprer.~~~ti'ffi'c-.. 
...._) 

Samole Specific Notes~ 

. 

Sample Disposal (A fee may be assessedjif samples are retajned longer than 1 month) 

D Retum To Client D Disposal By /..a.b 0 Arofiive For Months 

Received by: 

rvt&. / _ ,.. r 

Company: Datetrnne: 

Recci;g;;~ .. ~. 
Com.Pi!UIY. . 
.Y""" i . A ! 

l &'S""TrrVV\t'JV/1. 
Da~ime: . . Z6(Jp-a- ?C' 

~HfifJ- ~~ 
Received by; ( Cdmp:inf-" .oawT= 
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TestAmerica St. Louis 
13715 Rider Trail North Test America c~~R-~tt<b Chain of Custody Record THE LEADER IN E}I)IIRQNIJENTA!. TeSTING 

Eanh Ci;y, MO 6..~ 

. --~- --------- ------~ .. 
Qir:ot Contact fProject ~ Rob Momrig Site Contact: !Date: I C:OC No.~ 

Tetra Teen rreUFa£ 816-729-~21 Lab Contact: Carner. i [~ of~COCs 
415 Oa'<Sireet AoalJSis Turnaround Thne .; Job No. 

Ka'lSaS City, MO Calendar ( C) or Worlc Days (W) " i 
(816) 412-1775 Phone T.-'Jifclii!'i=n !rom~----

f~ -::: ' 
(xxx) XXX-XlOOC FAX D · 2weeks (_ SDG No. 

Projeci Name: '\+~'t\.~.f'J fH.l'i..l.~cl\ D lweelc: :;· IV: :z ~ .3 
Site: D 2mys .. 

li 
11\ 

.£ ~ PO# 10 Y:_lo.!l.t..f'-1 D ! day -~ -~ Sampler. JL.c~M rv'l Mn~{l :: II I 

~ l'i ~ 4 I 0 '~ <%: Sample Sample Sample fo( ..;' IC it 
Sample ldentificatioo Date TlDle T_ype Matrix . Collt. ~ Sample Specific Notes: 

f\~, \.Q ~L\Q ~fa.fr?.. 1531 X 
p,~- W\..4 7f3o{lt_ (' "1., ..) ., ,. x I 

f-,J~{'~h a ~I 1/R /!1. -~ )<- I 
I . ~~ I 

Nt.~"'~ ~l:fr2 x I 

I /L;'Jl 
\>-~ol<., ~ ~ l(3Jn ~~~ X I 

' 
1 

I 
I 

I 
! 

I 
l 
I 

I 
I 
I 
I 

Presertatio.o Used: l-Ice, .2= l:l:CI; 3=: H2S04; 4=BN03; 5=NaOB'; 6= Other I 
Possible flazara Jt!entijicoiiQn Sample Disposal (A fee may be assessedjif samples are retained longer than 1 mot7th) 

D Non.-Hazar4 . D Flammable 0 S'litn!rritam PoisonB D Unknown D 0 Retum To Client 0 Disposal By Lab 0 Archive For Months 

Special 1Ds1rnctioos/QC Requirements & Co!DlDeots: 

I 
' 

/. / 

Relin~ Co~ , Date/l'"lllle: Rer.ved by: . Company: Datellune: 

)..;'_ ~T7 !tz. /{pS?_ .. _t{;€1<\ ..... 1.? I! -') . .;.,c_ 
Relitfifmsned bY- , / Company: Datelllme: R£. ~~ ~~' ~~,~~.~~ . Cfit ' j1 ' . ' .r- I I ;o- (Jl:~ I~ lifrrff'r C4 
Relinquished by: Company: Received by: r~pany: Dare/TUDe: I I 

---------··------ -- ---·-
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TestAmeric.a 
Ttl!! i:!lADI!R IN lli'IVfllONMP-NIAL..lf!a:rtNo CUR Forln #: 1 8 8 

CONDITION lJI>ON RECElF'r FORM 

c lient: _''feJttt\ fe.c.,h 
Qt1oteNo: --'loti« . fo&&tJ 

COC/RFA No: f)/ A--'------' 
Initiated By: S C 

Shipper: ® tiPS DHL Courier 

~ ":•,; ... , 

Date: 3/J/-~l d-__ Thne: _1t/i?- ;;p 
Slti» ping Iufonnntion 

Client Other: Multiple Packages: Q) N ' 

Shipping tf. (s):* a f £. Sample ;4.;~;·ntt11'e (s):** 
l-------r-, - IY-'16£?:. -P±~5--fr\myf-r6.-=---=----=--=--=--=--=--=--=--=--=--.-t. · '1Ef____,6-. --

2. Ytt~b- \~ 1. _ __________ 2. 7. ----. 

3. 8. - ----- ------ 3. 8. -------

4. 9. --------- --- 4. 9, - - ----

5. -------------- 10. ----------.~--.~--.~~~ 5. ~~--- 10. ~~------
**S~mple must be received nt 4•c :I:~·c- )rnot, noto contents below. Tempemture 

*'Numbered ship1>ing lines con·csponu to Numbered Sample Temp Uues 

Condition (Cirolo "Y" for yes, ''N" for no and "N/ A'' for not applienblo): 

1. cv~ A.l'e there custody seals present on the 
cooleJ1 

2. Y @ NIA 
Do ctsstody seals oli cooler appear to be 
tampered with? 

3. (!)N Wel'c cot1tents of cooler ii'isked after 
o_lJening but before unpacldng? 

4. ('!>N ~ample received with 9hain of Custody? 

5, (f}N N/A 
Does the Cl1ain o[ Cuslocly match sample 
ID's on the container(s)? 

6. v€j Was sample received broken? 

7. ~N Is sample vohune snfficie11t for analysis? 

vndunco does NO'L' affect the following; Mctuls-Liq11id; f~od test-s - U(Jnid o1· Solids; 
Pe1~hlomtc 

8, y@) At·~ there custody seals present on bottles? 

9, y N~ Do custody seals on bottles appear to he 
tampered with? 

10, y N~ W ns sample received with propel' pH'? (lf 
not, make note below) 

11, y N~ Containers for C-14, H-3 & T-129/131 
marked with "Do Not Preserve" label? 

12. ~N Sample received in propet· containers? 

13. y N@ Hoadspace in VOA or TOX liquid samples? 
(IfY es, nolo sump to ID's below) 

14, y N (@) Was h1ternal COC/Workshate 1·eceived? 
. 

' For 0013-A I. (l'n11tox, LANL, Snndln) SilOS, 111I of AI_.,L CO(IlilltlOI'S t'CcetVIid n111sl be veri bed, BXCEPT VOA, l'OX, Oil & Gl'cnse nnd soils . 

Notes: 

Corrective Action: 
0 Client Contact Name: Informed by} - --------------- - ---
0 Sample(s) processed ''as is" 
0 Smnpfe(s) on hold untu: ~· If released, notify: ~~ 
ProjectMatUigementRevlew: . Date: rY 
THIS FORM MUST l3B COM PLBTEl> AT THll TlM lJ H )TBMS AR.E OllTNO CHECKl10 IN. If' ANY 1TBM IS COMI'L OY SO::-:M">:E::-::O""N=Il-=o=nc:-:m=R-=T=fi"AN:-:-=Tl'"'"'·il.l::-:fN'""l=T,....,I A='rO=R=-,=r""lH=lN.,-
THAT PERSON lS RDQUJRflOTO AI'PLY 'rHBlR INITIAL ANOTlm DATDNEXTTO THAT ITBM. 

ADMlN-0004 rev J 3, RBVJSIJD 05127/11 \\Sisvr01\QA\PORMS\ST-LOtJIS\ADMIN\Admh1·0004 CUR.doa 
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Case Narrative 
LOT NUMBER: F2H270452 

This report contains the analytical results for the 30 samples received under chain of custody by 
TestAmerica St. Louis on August 27, 2012. These samples are associated with your Radiation­
Standard Precision project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of sam pies on receipt. 

There were no nonconformances or observations noted with any analysis on this lot. 
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MEmODS SUMMARY 

F2H270452 

ANALYTICAL 

~P~ARAM~~E~T=E~R~--------------------------------------- ~M=E~T~H~O=D ________ _ 

Gamma Sp ectroscopy - Radium-226 & Hits EML GA-01-R MOD 

References: 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL - 300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 



TestAmerica St. Louis

4 of 48 F2H270452

SAMPLE SUMMARY 

F2H270452 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MWA8P 001 REF-1 08/04/12 09:23 
MWA8Q 002 REF-2 08/04/12 09:25 
MWA8R 003 REF-3 08/04/12 09:27 
MWA8T 004 REF-4 08/04/12 09:29 
MWA8V 005 REF· 5 08/04/12 09:32 
MWA8W 006 REF-6 08/04/12 09:34 
MWA8X 007 REF-7 08/04/12 09:37 
MWA80 008 PIPE #1 08/03/12 14 :06 
MWA81 009 PIPE #6 08/03/12 15:30 
MWA82 010 PIPE #7 08/03/12 15 : 58 
MWA83 011 PIPE #8 08/03/12 16:37 
MWA84 012 PIPE #10 08/03/12 17:16 
MWA85 013 AREA 3 #1 08/03/12 11:39 
MWA86 014 AREA 3 #6 08/03/12 11 : 54 
MWA87 015 AREA 3 #7R 08/03/12 17:17 
MWA88 016 AREA 1 08/03/12 17:26 
MWA89 017 AREA 5 08/01/12 17:04 
MWA9A 018 AREA 6 #3 08/02/12 10:00 
MWA9C 019 SOUTH 3 07/31/12 16:15 
MWA9D 020 SOUTH 4 07/31/12 16 :08 
MWA9E 021 SOUTH 5 07/31/12 16 :20 
MWA9F 022 WEST A 08/01/12 11:12 
MWA9G 023 WEST B 08/01/12 11:14 
MWA9H 024 WEST D 08/01/12 11 : 20 
MWA9J 025 WEST E 08/01/12 11:27 
MWA9K 026 WEST c 08/01/12 11:24 
MWA9L 027 WEST F 08/01/12 11:30 
MWA9M 028 NORTH c 08/01/12 11:17 
MWA9N 029 NORTH A 08/01/12 11:36 
MWA9P 030 NORTH B 08/01/12 11:42 

NOTE(S): 
-The analytical results of rhe samples listed above are presented on the following pages. 

-All calcularions nre performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit 

- 'Ori~ r~rr mu~l nor he reprnduccd, except in full, wirhnnt rhe wrillen opprnvnl of the laboratory. 

-Results for Ure following paramcrcrs are never reported on a dry weigh! basis: color, corrosivity, density, nashpoinr, ignilability, layers, odor, 

pain! filler test, pH, porosily pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosicy, and weight. 
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Lab Sample ID : F2H270452-001 
Work Order : MWA8P 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : REF-1 

Radiochemistry 

Date Collected: 
Date Received : 

Total 
Uncert. 

Qual (2 o+/-) RL rndc 

08/04/12 
08/27/12 

0923 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 0.09 u 

Actinium 228 . 0.59 

Bismuth 212 0.22 u 

Bismuth 214 0.69 

Lead 210 2.5 

Lead 212 0.50 

Lead 214 0.62 

Potassium 40 17.0 

Protactinium 231 0 . 39 u 

Radium (226) 0.69 

Radium 228 0.59 

Thallium 208 0.120 

Thorium 234 0 . 33 u 

Uranium 235 0 . 12 u 
Uranium 238 0 . 33 u 

NOTE (S) 

Data are incomploto without the case narrative . 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 24 

0.19 

0.30 

0.16 

1.2 

0. 11 

0.16 

2.4 

0 . 52 

0.16 

0.19 

0.055 

0 . 39 

0 . 22 

0.39 

u Result is less than the sample detection limit. 

1.0 08/29/12 

0 . 11 08/29/12 

0 . 50 08/29/12 

0.12 08/29/12 

1.6 08/29/12 

0.1 08/29/12 

0.14 08/29/12 

0.8 08/29/12 

1.6 08/29/12 

1.00 0.12 08/29/12 

0.11 08/29/12 

0.074 08/29/12 

1 . 7 08/29/12 

0.37 08/29/12 

1.7 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: REF-1 DUP 

Radiochemistry 

Lab Sample ID : F2H270452- 001X 
Work Order : MWA8P 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0 . 35 u 

Actinium 228 0.65 

Bismuth 212 0 . 0 u 

Bismuth 214 0.75 

Lead 210 1 u 

Lead 212 0.49 

Lead 214 0.91 

Potassium 40 16.5 

Protactinium 231 0 . 0 u 

Radium (226) 0. 75 

Radium 228 0.65 

Thallium 208 0.173 

Thorium 234 0.7 u 

uranium 235 0 . 15 u 
Uranium 238 0 . 7 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determi ned by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 a+/-) 

0.60 

0.21 

o. 46 

0.22 

1. 6 

0.18 

0 . 20 

3.0 

1.2 

0.22 

0.21 

0.078 

1.4 

0 . 26 

1.4 

U Result is less than the sample detection limit . 

Date Collected : 08/04/12 0923 
Date Received : 08/27/12 0925 

Prep 

RL mdc 
Date 

pCi/g Batch # 2243081 
0 . 99 08/29/12 

0 . 33 08/29/1 2 

o. 72 08/29/12 

0.18 08/29/12 

2 . 8 08/29/12 

0.18 08/29/12 

0.15 08/29/12 

1.1 08/29/12 

2 . 9 08/29/12 

1 . 00 0 .18 08/29/12 

0.33 08/29/12 

0.083 08/29/12 

2.4 08/29/12 

0 . 49 08/29/12 

2 . 4 08/29/12 

Analysis 
Date 

Yld% 

09/19 / 12 

09/19/12 

09/19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis

7 of 48 F2H270452

Lab Sample ID: F2H270452-002 
Work Order : MWA8Q 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : REF-2 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 cr+/-) RL mdo 

08/04/12 
08/27/12 

0925 
0925 

Prep 
Pate 

Ganuna Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 - 0.0 6 u 

Actinium 228 0.51 

Bi smuth 2 12 0. 39 u 

Bismuth 214 1.12 

Lead 210 1. 8 u 

Lead 212 0.76 

Lead 214 1.35 

Potassium 40 13.5 

Protactinium 231 0 . 7 u 

Radium (226) 1.12 

Radium 228 0 . 51 

Thallium 208 0 . 35 

Thorium 234 0 . 66 u 

Urani um 235 0 . 40 u 

Uranium 238 0 . 66 u 

NOTE (S) 

Pata are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 17 

0.26 

0.69 

0.27 

1.8 

0.22 

0.29 

2.9 

1.8 

0.27 

0.26 

0.11 

0 . 90 

0.33 

0 . 90 

u Result is less than the sample detection limit. 

0. 72 08/29/12 

0.44 08/29/12 

1. 2 08/29/12 

0.14 08/29/12 

2 . 9 08/29/1 2 

0 . 21 08/29/12 

0 . 16 08/29/12 

1.3 08/29/12 

3 . 2 08/29/12 

1.00 0.14 08/29/12 

0.44 08/29/12 

0.08 08/29/12 

2 . 9 08/29/12 

0 . 54 08/29/12 

2 . 9 08/2 9/12 

Analysis 
Pate 

Yld % 
09/19/12 

09/19/12 

09/19/1 2 

09/19/12 

09/ 19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452-003 
Work Order : MWA8R 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : REF-3 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 o+/-) RL mdo 

08/04/12 
08/27/12 

0927 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 
Actinium 227 -0 . 04 u 
Actinium ?.28 0 . 31 u 
Bismuth 212 0 . 14 u 
Bismuth 214 1. 44 

Lead 210 3.2 

Lead 212 0.36 

Lead 214 1.58 

Potassium 40 6.5 
Protactinium 231 0 . 31 u 

Radium (226) 1. 44 

Radium 228 0 . 31 u 

Thallium 208 0.121 

Thorium 234 2.1 

Uranium 235 0.16 u 

Uranium 238 2.1 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

0 . 41 

0 . 16 

0.51 

0 . 30 

2 . 0 

0.12 

0.27 

1.6 
0 . 31 

0.30 
0 . 16 

0.061 

1.5 
0 . 25 

1.5 

U Result is lees than the sample detection limit. 

0 . 70 08/29/12 

0 . 40 08/29/12 

0.90 08/29/12 

0.18 08/29/12 

2.4 08/29/12 

0.12 08/29/12 

0.17 08/29/12 

0.9 08/29/12 
2 . 4 08/29/12 

1 . 00 0.18 08/29/12 
o. 40 08/29/12 

0.059 08/29/12 

1.9 08/29/12 
0 . 50 08/29/12 

1.9 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 
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Lab Sample ID: F2H270452- 004 
Work Order : MWA8T 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID: REF-4 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Unoert. 

Qual (2cr+/-) RL mdo 

08/04/12 
08/27/12 

0 929 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 
Actinium 227 - 0. 15 u 
Actinium 228 1.02 

Bismut h 212 0. 25 u 
Bismuth 214 1.11 

Lead 210 3.4 

Lead 212 0.81 

Lead 214 1.17 

Potassium 40 14.6 

Pr otactinium 231 0 . 47 u 

Radium (226) 1.11 

Radium 228 1.02 

Thallium 208 0.300 

Thorium 234 0 . 51 u 

Uranium 235 0 . 17 u 

uranium 238 0 . 51 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC. 

0.29 

0.27 

0. 43 

0.21 

1.7 

0.16 

0.21 

2.4 

0 . 39 

0.21 

0.27 

0.079 

0 . 41 

0 . 23 

0 . 41 

U Result i s lass than the sample detection limit. 

0. 49 08/29/12 

0.11 08/29/12 

0.73 08/29/12 

0.09 08/29/12 

2.2 08/29/12 

0.13 08/29/12 

0.11 08/29/12 

1 08/29/12 

2 . 2 08/29 / 12 

1.00 0.09 08/29/12 

0.11 08/29/12 

0.050 08/29/12 

2 . 0 08/29/12 

0 . 41 08/29/12 

2 . 0 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452- 005 
Work Order : MWA8V 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : REF- S 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Unoert. 

Qual (2 cr+/-) RL mdc 

08/04/12 
08/27/12 

0932 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 -0 . 32 u 

Actinium 228 0.87 

Bismut h 21 2 0. 18 u 

Bismuth 214 1.07 

Le ad 210 0 . 9 u 

Lead 212 0.54 

Lead 214 1. 1 5 

Potassium 40 13.5 

Protactinium 231 0 . 59 u 

Radium (226) 1.07 

Radium 228 0.87 

Thal1i\lm 208 0.152 

Thorium 234 1.20 u 
Uranium 235 0 . 09 u 
Uranium 238 1.20 u 

NOTE (S) 

Data are incomplete without the oase narrative. 

MDC is determined by i nstrument performance only. 
Bold results are greater than the MDC . 

0.53 

0.24 

0.37 

0.21 

1. 3 

0.14 

0.21 

2.3 

0 . 76 

0.21 

0.24 

0.061 

0 . 63 

0 . 29 

0 . 63 

U Result is l ess than the sample detection limit. 

0. 88 08/29/12 

0.11 08/29/12 

0. 64 08/29/12 

0.08 08/29/12 

2 . 2 08/29/12 

0.14 08/29/12 

0.11 08/29/12 

0.7 08/29/12 

1.7 08/2 9/12 

1 . 00 0.08 08/29/12 

0.11 08/29/12 

0.069 08/29/12 

2 . 1 08/29/12 

0 . 50 08/29/12 

2 . 1 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19 /12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452- 006 
Work Order : MWA8W 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID: REF-6 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 a+/-) RL mdc 

08/04/12 
08/27/12 

0934 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 
Acti ni um 227 - 0. 44 0 

Actinium 228 0.38 

Bismuth 2 1 2 0. 28 0 

Bismuth 214 1.50 

Lead 210 4.3 

Lead 212 0.38 

Lead 214 1.68 

Potassium 40 9.0 

Protactinium 231 0 . 17 0 

Radium (226) 1.50 

Radium 228 0 . 38 

Thallium 208 0.220 

Thorium 234 1. 83 u 

Uranium 235 0.17 0 

Uranium 238 1. 83 0 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instr ument performance only. 
Bold results are greater than t he MDC. 

0 . 46 

0.16 

0 . 40 

0.26 

2.0 

0.11 

0.26 

1.7 

0 . 30 

0.26 

0 . 16 

0.071 

0 . 74 

0 . 27 

0 . 74 

U Result is lass than the sample detection limit. 

0. 75 08/29/12 

0.30 08/29/12 

0. 67 08/29/12 

0.14 08/29/12 

2.5 08/29/12 

0.12 08/29/12 

0.17 08/29/i2 

0.6 08/29/12 

2 . 4 08/29 / 12 

1 . 00 0.14 08/29/12 

0.30 08/29/12 

0 . 064 08/29/12 

2 . 1 08/29/12 

0 . 46 08/29/12 

2 . 1 08/29/12 

Analysis 
Date 

Yld % 
09/19 /12 

09/19/12 

09/19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis
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Lab Sample ID : E'2H2704 52-007 
Work Order : MWA8X 
Matrix : SOLID 

Parameter Reeult 

Tetra Tech , EMI ( ARRA) 

Client Sample ID: REF-7 

Radiochemistry 

Date Collected: 
Date Received : 

Total 
Uncert. 

Qual (2cr+/-) RL mdo 

08/04/12 
08/27/12 

0937 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 -0 . 39 u 

Actinium 228 0.63 

Bismuth 212 0.02 u 

Bismuth 214 0.95 

Lead 210 3.7 

Lead 212 0.56 

Lead 214 1.06 

Potassium 40 14.9 

Protactinium 231 0 . 14 u 
Radium (226) 0. 95 

Radium 228 0. 63 

Thallium 208 0.213 

Thorium 234 0.55 u 

Uranium 235 0.1 u 
Uranium 238 0.55 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument perf ormance only. 
Bold results are greater than the MDC. 

0 . 39 

0 .14 

0 . 22 

0 .19 

1.8 

0.12 

0.18 

2.1 

0.16 

0.19 

0.14 

0.058 

0 . 41 

0 . 22 

o. 41 

U Result is less than the sample detection limit. 

0.64 08/29/12 

0.10 08/29/12 

0. 40 08/29/12 

0.12 08/29/12 

1.7 08/29/12 

0.10 08/29/12 

0.11 08/29/12 

0.5 08/29/12 

1 . 7 08/2 9/12 

1.00 0.12 08/29/12 

0.10 08/29/12 

0.037 08/29/12 

1.7 08/29/12 

0 . 37 08/29/12 

1.7 08/29/12 

Analyeis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis

13 of 48 F2H270452

Tetra 

Client 

Lab Sample ID : F2H270452- 008 
Work Order : MWA80 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Acti ni um 227 0.0 u 

Actinium 228 0.91 

Bismuth 212 0.16 u 

Bismuth 214 3.45 

Lead 210 0 . 3 u 

Lead 212 0.68 

Lead 214 3.61 

Potassium 40 21.4 

Protactinium 231 -0.7 u 

Ra<tium (226) 3.45 

Radium 228 0.91 

Thallium 208 0.238 

Thorium 234 0 . 39 u 
Uranium 235 0 . 32 u 
Uranium 238 0 . 39 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determi ned by instrument performance only . 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

SamPle ID : PIPE #1 

Radiochemistry 

Date Collected : 08/03/12 1406 
Date Received : 08/27/12 0925 

Total 
Uncert. Prep 
(2 cr+/-) RL rndc 

Date 

pCi/g Batch # 2243081 
0. 31 0 . 53 08/29/12 

0.25 0.23 08/29/12 

0. 43 0 .'/5 08/29/12 

0.47 0.16 08/29/12 

1. 4 2 . 5 0 8/29/12 

0.15 0.14 08/29/12 

0.45 0.19 08/29/12 

3.0 0.6 08/29/12 

1. 5 2 . 5 08/29/12 

0.47 1.00 0.16 08/29/12 

0.25 0.23 08/29/12 

0.085 0.085 08/29/12 

0 . 74 2 . 3 08/29/12 

0 . 36 0 . 56 08/29/12 

0 . 74 2.3 08/29/12 

u Result is las s t han the sample detection limit. 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

0 9/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/ 19/12 

09/ 19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample ID : F2H270452-009 
Work Order : MWA81 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Act inium 22 7 0.08 u 

Actinium 228 0.85 

Bismuth 212 0.80 
Bismuth 214 0.66 
Lead 210 0. 2 u 

Lead 212 0. 60 
Lead 214 0.79 

Potassium 40 21.6 
Protactinium 231 0 . 20 0 

Radium (226) 0.66 

Radium 228 0.85 

Thallium 208 0.203 
Thorium 234 1 0 

Uranium 235 0 . 17 u 

Uranium 238 1 u 

NOTE (S) 

Data are inoomplote without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

SamPle ID : PIPE #6 

Radiochemistry 

Date Collected : 08/03/12 1530 
Date Received : 08/27/12 0 92 5 

Total 
Unoert. Prep 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2243081 
0 . 24 0. 96 08/29/12 

0.21 0.24 08/29/12 
0 . 35 0.31 08/29/12 
0.18 0.15 08/29/12 
1.3 2.4 08/29/12 

0.16 0.15 08/29/12 
0.16 0.15 08/29/12 
2.9 0.8 08/29/12 
0 . 73 1.3 08/29/12 

0.18 1.00 0.15 08/29/12 

0.21 0.24 08/29/12 

0.078 0.082 08/29/12 
1.2 1.7 08/29/12 

0 . 25 0 . 41 08/29/12 

1.2 1.7 08/29/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/1 9/ 12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample ID: F2H270452-010 
Work Order : MWA82 
Matrix : SOLID 

Parameter Rosult Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0 . 30 u 
Actinium 228 1.06 

Bismuth 212 1.59 

Bismuth 214 1.12 

Lead 210 2.5 

Lead 212 1.00 

Lead 214 1.16 

Potassium 40 19.9 

Protactinium 231 1.3 u 
Radium (22 6) 1.12 

Radium 228 1.06 

Thallium 208 0.36 

Thorium 234 1.5 0 

Uranium 235 0 . 25 0 

Uranium 238 1.5 0 

NOTE (S) 

Data are i noomploto without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID: PIPE #7 

Radiochemistry 

Date Collected : 08/03/12 1558 
Date Received : 08/27/12 0925 

Total 
Unoert. Prep 

(2 a+/-) RL I mdc 
Date 

pCi/g Batch # 2243081 
0 . 42 0 . 70 08/29/12 

0 . 27 0.22 08/29/12 

0.53 0 . 29 08/29/12 

0.26 0 . 18 08/29/12 

1.5 2 . 0 08/29/12 

0.20 0.12 08/29/12 

0.25 0.18 08/29/12 

3.2 0.9 08/29/12 

1.1 2.4 08/29/12 

0.26 1.00 0.18 08/29/12 

0.27 0.22 08/29/12 

0.11 0.08 08/29/12 

1.4 2.3 08/29/12 

0 . 27 0 . 54 08/29/12 

1.4 2.3 08/29/12 

U Result is less than the sample detection limit . 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : PIPE #8 

Radiochemistry 

Lab Sample ID: F2H270452-011 Date Collected : 
Work Order : MWA83 Date Received : 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) RL mdc 

08/03/12 
08/27/12 

!?rep 

1637 
0925 

Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 
Actinium 227 0 .03 u 
Actinium 228 0 . 84 

Bismuth 212 0 . 26 u 
Bismuth 214 0 . 91 

Lead 210 3 . 6 

Lead 212 0.58 

Lead 214 0. 98 

Potassium 40 20.0 

Protactinium 231 0 . 28 u 
Radium (226) 0.91 

Radium 228 0.84 

Thallium 208 0.293 

Thorium 234 1.5 

Uranium 235 0 . 11 u 
Uranium 238 1.5 

NOTE (S) 

Data are incomplete without the case narrative . 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 58 

0 . 21 

0 . 37 

0 . 17 

1 . 6 

0.12 

0.18 

2.9 

0 . 46 

0.17 

0.21 

0.080 

1.1 

0 . 20 

1.1 

U Result is less than the sample detection limit . 

0.99 08/29/12 

0.19 08/29/12 

0.61 08/29/12 

0.06 08/29/12 

2.0 08/29/12 

0.09 08/29/12 

0.11 08/29/12 

0.5 08/29/12 

1.5 08/29/12 

1.00 0.06 08/29/12 

0.19 08/29/12 

0.058 08/29/12 

1.4 08/29/12 

0.33 08/29/12 

1.4 08/29/12 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra Tech, EMI ( ARRA) 

Clie nt Samole ID : PIPE #10 

Radiochemistry 

Lab Sample ID: F2H270452- 012 Date Collected: 
Work Order: MWA84 Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL mdc 

08/03/12 
08/27/12 

1716 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 -0.37 u 

Actinium 228 0.97 

Bismuth 212 0.28 u 

Bismuth 214 1.48 

Lead 210 3.1 

Lead 212 0.85 

Lead 214 1.68 

Potassium 40 21.2 

Protactinium 231 0 . 04'7 u 

Radium (226) 1.48 

Radium 228 0. 97 

Thallium 208 0 . 34 

Thorium 234 o. 49 u 

Uranium 235 0.26 u 

Uranium 238 0. 49 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are great er than the MDC. 

0.53 

0 . 28 

0.44 

0.30 

2.0 

0.19 

0.28 

3.3 

0.065 

0 . 30 

0 . 28 

0.10 

0 . 84 

0 . 32 

0.84 

U Result is less than the sample detection limit . 

0 . 87 08/29/12 

0 . 29 08/29/12 

0 . 74 08/29/12 

0.16 08/29/12 

3 . 0 08/29/12 

0.15 08/29/12 

0.17 08/29/12 

0.8 08/29/12 

3.0 08/29/12 

1.00 0.16 08/29/12 

0.29 08/29/12 

0 . 08 08/29/12 

2.8 08/29/12 

0.53 08/29/12 

2 . 8 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : AREA 3 #1 

Radiochemistry 

Lab Sample ID : F2H2704 52-013 Date Collected: 
Work Order : MWA8 5 Date Received: 
Matrix : SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) RL mdo 

08/03/12 
08/27/ 12 

1139 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 
Actinium 227 0 . 17 u 

Actinium 228 0.70 

Bismuth 212 0 . ~4 u 

Bismuth 214 1 . 23 

Lead 210 1 . 9 u 

Lead 212 0.54 

Lead 214 1.27 

Potassium 40 19.9 

Protactinium 231 0 . 53 u 
Radium (226) 1.23 

Radium 228 0.70 

Thallium 208 0.102 

Thorium 234 -0.03 u 

Uranium 235 0.26 u 

Uranium 238 -0.03 u 

NOTE (S) 

Data aro incomplete without the oaso narrative. 

MDC is determined by i nstrument performance only . 
Bold results are greater than the MDC . 

0.24 

0.19 

0 . 32 

0.22 

1 . 4 

0.12 

0.22 

2.8 

0 . 83 

0.22 

0 . 19 

0.058 

0 . 19 

0 . 23 

0 . 19 

u Result is less than the sample de t ection limit. 

1.1 08/29/12 

0.19 08/29/12 

0.1)6 08/29/12 

0.11 08/29/12 

2 . 0 08/29/12 

0.13 OB/29/12 

0.13 OB/29/12 

0.7 08/29/12 

1.8 08/29/12 

1.00 0.11 08/29/12 

0.19 OB/29/12 

0.085 08/29/12 

2 . 1 08/29/12 

0.38 08/29/12 

2.1 08/29/12 

Analysis 
Date 

Yld% 

09/19/12 

09/19/12 

09/ 19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis
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Tetra Tech , EMI ( ARRA) 

Client Sample ID : AREA 3 #6 

Radioc hemistry 

Lab Sample ID: F2H270452-014 
Work Order: MWA86 
Matrix:: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.02 u 
Actinium 228 1.32 

Bismuth 212 0.32 u 
Bismuth 214 0 . 80 

Lead 210 1.1 u 
Lead 212 0.90 

Lead 214 0.93 

Potassium 40 21.2 

Protactinium 231 0.58 u 

Radium (226) 0.80 

Radium 228 1.32 

Thallium 208 0.340 

Thorium 234 1.9 u 

Uranium 235 0.09 u 
Uranium 238 1.9 u 

NOTE (S) 

Data are i ncompl ete wi thout the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Total 
Uncert. 

(2 cr+/-) 

0.19 

0 . 26 

0 . 42 

0.21 

1.6 

0.17 

0.17 

3 . 0 

0. 48 

0.21 

0.26 

0.094 

1.7 

0.22 

1.7 

U Result is less than the sample detect ion limit. 

Date Collected: 08/03/12 1154 
Date Received: 08/27/12 0925 

Prep 

RL rode Date 

pCi/g Batch # 2243081 
1.5 08/29/12 

0.16 08/29/1 2 

0 . 70 08/29/12 

0 . 18 08/29/12 

2.5 08/29/12 

0 . 13 08/29/12 

0.15 08/29/12 

0 . 5 08/29/12 

2.3 08/29/12 

1.00 0. 1 8 08/29/12 

0 .16 08/29/12 

0.082 08/29/12 

2.1 08/29/12 

0. 43 08/29/12 

2 . 1 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 3 #7R 

Radiochemistry 

Lab Sample ID : F2H270452-015 
Work Order : MWA87 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0 . 66 u 
Actinium 228 1. 43 

Bismuth 212 1.29 

Bismuth 214 0.91 

Lead 210 -0 . 9 u 

Lead 212 1.00 

Lead 214 1.21 

Potassium 40 21.2 

Protactinium 231 0.70 u 

Radium (226) 0. 91 

Radium 228 1.43 

Thallium 208 0.51 

Thorium 234 0 . 9 u 

uranium 235 0 . 09 u 

Uranium 238 0.9 u 

NOTE (S) 

Data are i ncomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0 . 56 

0 . 27 

0.43 

0.19 

1.5 

0.22 

0.22 

2.9 

0 . 46 

0 . 19 

0.27 

0.11 

1.3 

0 . 29 

1.3 

U Result is lees than the sample detection limit . 

Date Collected: 08/03/12 1717 
Date Received : 08/27/12 0925 

Prep 

RL mdc 
Date 

pCi/g Batch # 2243081 
0 . 90 08/29/12 

0.08 08/29/12 

0.28 08/29/12 

0.14 08/29/12 

2.4 OB/29/12 

0.17 08/29/12 

0.16 08/29/12 

0.7 08/29/12 

2 . 6 08/29/12 

1.00 0.14 08/29/12 

0.08 08/29/12 

0.06 08/29/12 

2.1 08/29/12 

0.50 OB/29/12 

2 . 1 08/29/12 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis
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Lab Sample ID: F2H270452-016 
Work Order : MWA88 
Matrix : sor~ro 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : AREA 1 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 cr+/-) RL mdc 

08/03/12 
08/27/12 

1726 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

Actinium 227 -0 . 88 u 

Actinium 228 0.55 

Bismuth 212 0 . 60 u 

Bismuth 214 7.00 

Lead 210 3.4 

Lead 212 0.80 

Lead 214 7.23 

Potassium 40 20.6 

Protactinium 231 0 . 39 u 

Radium (226) 7.00 

Radium 228 0.55 

Thallium 208 0.160 

Thorium 234 0 . 35 u 

uranium 235 -0 . 1 u 

Uranium 238 0 . 35 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 66 

0.24 

0 . 53 

0 . 86 

1.8 

0.18 

0.83 

3.0 

0 . 83 

0.86 

0.24 

0.091 

0 . 87 

0 . 45 

0 . 87 

u Result is less than the sample detection limit. 

1.1 08/29/12 

0.27 08/29/12 

0 . 84 08/29/12 

0 . 23 08/29/12 

2.6 08/29/12 

0.18 08/29/12 

0.23 08/29/12 

0.8 08/29/12 

2 . 6 08/29/12 

1.00 0.23 08/29/12 

0.27 08/29/12 

0.14 08/29/12 

3 . 2 08/29/12 

0.75 08/29/12 

3.2 08/29/12 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452-017 
Work Order : MWA89 
Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 5 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Unoert. 

Qual (2 cr+/-) RL rode 

08/01/12 
08/27/12 

1704 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2243081 

A.ctinium 227 -0 . 05 u 

Actinium 228 1 . 13 

Bismuth 212 0.68 

Bismuth 214 1.55 

Lead 210 3.6 

Lead 212 1.16 

Lead 214 1.50 

Potassium 40 17.3 

Protactinium 231 0 . 33 u 

Radium (226) 1.55 

Radium 228 1.13 

Thallium 209 0.347 

Thorium 234 1 . 4 u 

Uranium 235 0 . 15 u 

Uranium 239 1.4 u 

NOTE (S) 

Data are incomplete without the oase narrative. 

MDC is determined by instrument performance only. 
Bo~d results are greater than the MDC. 

0 . 75 

0 . 26 

0 . 44 

0.30 

2.1 

0.21 

0.26 

2.6 

0 . 30 

0.30 

0.26 

0.088 

1.7 

0 . 40 

1.7 

u Resu~t is leas than the sample detection limit . 

1.3 08/29/12 

0.25 08/29/12 

0.64 08/29/1 2 

0.17 08/29/1 2 

2.6 08/29/1 2 

0.15 08/29/12 

0.15 08/29/12 

1.1 08/29/12 

2 . 6 08/29/12 

1.00 0.17 08/29/12 

0.25 08/29/12 

0.074 08/29/12 

2 . 3 08/29/12 

0 . 58 08/29/12 

2 . 3 08/29/12 

Analysis 
Date 

Yld% 
09/19/1 2 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra Tech , EMI ( ARRA) 

Client SamPle ID : AREA 6 #3 

Radi ochemistry 

Lab Sample ID: F2H270452- 018 
Work Order : MWA9A 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -1.22 u 
Actinium 228 1.24 

Bismuth 212 1.27 

Bismuth 214 5.84 

Lead 210 6.3 

Lead 212 1. 04 

Lead 214 6.02 

Potassium 40 20.3 

Protactinium 231 -0.09 u 
Radium (226) 5.84 

Radium 228 1.24 

Thallium 208 0.38 

Thorium 234 0 . 87 u 
Uranium 235 -0.02 u 
Uranium 238 0 . 87 u 

NOTE (S) 
Data are incomplete without the oase narrative. 

MDC is determined by instrument performance only . 
Bold results are greater than the MDC . 

Total 
Uncert. 

(2 cr+/-) 

0 . 77 

0.31 

0.50 

0.74 

2.9 

0.20 

0. 71 

2.9 
2.1 

0.74 

0.31 

0.13 
0 . 61 

0.45 

0 . 61 

U Result is less than the sample detection limit. 

Date Collected : 08/02/12 1000 
Date Received : 08/27/12 0925 

Prep 

RL mdc 
Date 

pCi/g Batch # 2243081 

1.2 08/29/12 

0.26 08/29/12 
0.44 08/29/12 

0.21 08/29/12 

3.4 08/29/12 

0.18 08/29/12 

0.21 08/29/12 

0 .8 08/29/12 
3 . 6 08/29/12 

1.00 0.21 08/29/12 

0 . 26 08/29/12 

0.11 08/29/12 
3 . 3 08/29/12 

0 . 76 08/29/12 

3 . 3 08/29/12 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample ID : F2H270452-019 
Work Order : MWA9C 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.11 u 
1\cti niuro 228 o. 49 u 
Bismuth 212 0.24 u 
Bismuth 214 5.84 

Lead 210 7.3 

Lead 212 0.51 

Lead 214 6.15 

Potassium 40 8.4 

Protactinium 231 1.7 u 
Radium (226) 5.84 

Radium 228 0.49 0 

Thallium 208 0 . 081 u 

Thorium 234 0 . 5 0 

Uranium 235 0 . 08 u 

Uranium 238 0 . 5 u 

NOTE (S) 

Data are incomplote without the oase narrative. 

MDC is dete~mined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID : SOUTH 3 

Radiochemistry 

Date Collected : 07/31/12 1615 
Date Received : 08/27/12 0925 

Total 
Uncert. Prep 
(2cr+/-) RL rode 

Date 

pCi/g Batch # 2243081 
0.58 1.0 08/29/12 

0.38 0.58 08/29/12 

0 . 71 1.3 08/29/12 

0.84 0.28 08/29/12 

3.8 4.6 08/29/12 

0.18 0.24 08/29/12 

0.81 0.27 08/29/12 

2.2 1.3 08/29/12 
1.8 3.9 08/29/12 

0.84 1. 00 0.28 08/29/12 
0 . 38 0 . 58 08/29/12 

0 . 096 0 . 16 08/29/12 

1.1 3.8 08/29/12 

0.63 1.1 08/29/12 

1.1 3 . 8 08/29/12 

u Result is less than the sample detection l imit. 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis

25 of 48 F2H270452

Tetra 

Client 

Lab Sample ID : F2H270452- 020 
Work Order : MWA9D 
Matrix: SOLID 

Parameter Rosult Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actin i um 22 7 0 . 21 u 

Ac tin i um 228 0 . 19 u 

Bismuth 212 0 . 24 u 

Bismuth 214 2.93 

Lead 210 4.8 

Lead 212 0.32 

Lead 214 3.01 

Potassium 40 6.0 

Protactinium 231 0 . 16 u 
Radium (226) 2.93 

Radium 228 0 . 19 u 
Thallium 208 0 . 074 0 

Thorium 234 1.02 u 

Uranium 235 0 . 27 u 

Uranium 238 1.02 u 

NOTE (S) 

Data are incomplete wi thout the case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID : SOUTH 4 

Radiochemistry 

Date Collected : 07/31/12 1608 
Date Received : 08/27/12 0925 

Total 
Unoert. Prep 

(2 o+/-) RL mdc 
Date 

pCi/g Batch # 224 3081 

0.28 1.0 08/29/12 

0.19 0. 39 08/29/12 

0.46 0.80 08/29/12 

0.44 0.16 08/29/12 

2.2 2.5 08/29/12 

0.11 0.13 08/29/12 

0.42 0.20 08/29/12 

1.5 0.8 08/29/12 

0 . 32 2 . 9 08 /29/12 

0 . 44 1.00 0 .16 08/29/12 

0 . 19 0 . 39 08/29/12 

0 . 073 0 . 098 08/29/12 

0 . 79 2 . 3 08/29/12 

0 . 29 0 . 40 08/2 9/12 

0 . 79 2 . 3 08/29/12 

u Result is less than the sample detection limit . 

Analysis 
Date 

Yld% 
09/19/1 2 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample I D: F2H2704 52-021 
Work Ord er: MWA9E 
Matrix: SOLI D 

Paramo tar Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 - 0 . 6 u 

Actinium 228 0. 90 
Bis muth 212 1.02 u 
Bismuth 214 35.2 

Lead 210 21.8 

Lead 212 0. ?9 

Lead 214 37.4 

Potassium 40 22.2 

Protactinium 231 0 . 7 u 

Radium (226) 35.2 

Radium 228 0. 90 
Thallium 208 0. 13 u 

'thorium 234 1. 4 u 

Uranium 235 0 . 17 u 

Uranium 238 1. 4 u 

NOTE (S) 
Dat a are i ncomplete without tho oaao narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

SamPle ID: SOUTH 5 

Radiochemistry 

Date Collected: 07/31/12 1620 
Date Recei ved: 08/27 /12 0925 

Total 
Uncert. Prep 
(2 a+/-) RL mdc 

Date 

pCi/g Batch # 2242093 
1.0 1 . 7 08/29/12 

0.44 0.73 08/29/12 

0.87 1.4 08/29/12 

3.8 0.4 08/29/12 

5.5 5.9 OB/29/12 

0.26 0.37 OB/29/12 

4.0 0.5 08/29/12 

3.6 1.7 08/29/12 

2 . 7 4. 0 08/29/12 

3.8 1.0 0.4 08/29/12 

0.44 0 . 73 OB/29/12 
0. 20 0 . 25 08/29/12 

1.2 6 . 5 08/29/12 

0 . 92 1. 5 08/29/12 

1.2 6 . 5 08 /2 9/12 

U Result is less than the sample detection l imit. 

Analysis 
Data 

Yld% 
09/19/ 12 

09/19/12 
09/19 /12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
09 / 19 / 12 

09/19/12 

09/ 19/ 12 

09/19/12 
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Tetra Tech , EMI ( ARRA) 

Client Sample ID: SOUTH 5 DUP 

Radiochemistry 

Lab Sample ID : F2H270452-021X Date Collected : 
Work Order : MWA9E Date Received : 
Matrix : SOLID 

Total 
Uncert. 

Parameter Result Qual (2 o+/-) RL mdo 

07/31/12 
08/27/12 

1620 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 

Actinium ?.27 0 . 04 u 
Actinium 228 0.82 

Bismuth 212 0 . 0 u 
Bismuth 214 34.8 

Lead 210 26.4 

Lead 212 0.72 

Lead 214 37.0 

Potassium 40 19.8 

Protactinium 231 1.4 u 

Radium (226) 34.8 

Radium 228 0.82 

Thallium 208 0 . 12 u 

Thorium 234 1.2 u 

Uranium 235 -0.27 u 
Uranium 238 1.2 u 

NOTE (S) 

Data are incomplete without tho case narrative. 

MDC is determined by instrument performance onl y. 
Bold results are greater than the MDC. 

0 .12 

0.46 

0.65 

3.7 

5.6 

0.25 

3.9 

3.2 

3.7 

3.7 

0.46 

0 . 18 

3 . 5 

0 . 88 

3.5 

u Result is leas than the sample detection limit . 

1.5 08/29/12 

0.70 08/29/12 

1.6 08/29/12 

0.4 08/29/12 

5.6 08/29/12 

0.36 08/29/12 

0.5 08/29/12 

1.8 08/29/12 

6 . 1 08/29/12 

1.0 0.4 08/29/12 

0.70 08/29/12 

0.24 08/29/12 

5.9 08/29/12 

1.5 08/29/12 

5 . 9 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID: F2H270452-022 
Work Order : MWA9F 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : WEST A 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 q+/-) RL mdc 

08/01/12 
08/27/12 

Prep 
Date 

1112 
0925 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 
Actini um 227 - 0. 35 u 
Actinium 228 0 . 52 
Bi smuth 212 0 . 54 u 
Bismuth 214 5.33 

Lead 210 2.9 

Lead 212 0.73 

Lead 214 5.67 

Potassium 40 21.9 

Protactinium 231 0.90 u 
Radium (226) 5 . 33 
Radi um 226 0.52 

Thallium 206 0 . 260 
Thorium 234 0.9 u 
Uranium 235 0 . 17 u 
Uranium 236 0.9 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determi ned by i nstrument performance onl y. 
Bold results are great er than the MDC. 

0.53 

0.20 
0.44 

0.64 

1.8 

0.16 

0. 68 

2.9 
0 . 91 

0.64 

0.20 

0.077 

1.7 

0 . 43 

1.7 

u Result is less than the sample detection limit. 

0 . 87 08/29/12 

0.30 08/29/12 
0. 68 08/29/12 

0.17 08/29/12 

2.8 08/29/12 

0.16 08/29/12 

0. 18 08/29/12 

0.7 08/29/12 

1.8 06/29/12 

1.00 0 .17 08/29/12 
0 .30 08/29/12 
0.062 06/29/12 
2 . 6 06/29/12 

0 . 72 06/29/12 

2 . 6 06/29/12 

Analysis 
Date 

Yld % 
09/ 19/ 12 

09/19/12 
09/19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/ 12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID: F2H270452-023 
Work Order : MWA9G 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID : WEST B 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Uncert. 

Qual (2 o+/-) RL mdc 

08/01/12 
08/27/12 

1114 
0925 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 

Actinium 227 0.37 

Actinium 228 0.65 

Bismuth 212 0 . 29 u 
Bismuth 214 0.77 

Lead 210 1.6 u 
Lead 212 0.68 

Lead 214 0.91 

Potassium 40 21.4 

Protactinium 231 0 . 57 u 
Radium (226) 0. 77 

Radium 228 0.65 

Thallium 200 0.196 
Thorium 234 0 . 6 u 

Uranium 235 0 . 20 u 

Ur anium 238 0 . 8 u 

NOTE (S) 
Data are incompl ete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.15 

0 . 17 
0.35 

0 . 17 
1 .5 

0.14 

0.16 

3.0 

0 .54 

0.17 

0.17 

0.068 
1.0 

0 . 25 

1 . 0 

U Result is less tha.n the sample detection limit . 

0.13 08/29/12 

0.18 08/29/12 
0.57 08/29/12 

0.11 08/29/12 

2 . 0 08/29/12 

0.11 08/29/12 

0.12 08/29/12 

0.6 08/29/12 
1 . 9 08/29/12 

1. 00 0.11 08/29/12 

0.18 08/29/12 

0.067 08/29/12 
1.7 08/29/12 

0 . 43 08/29/12 

1 . 7 08/29/12 

Analysis 
Date 

Yld % 

09/19/12 

09/19/12 
09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452- 02 4 
Work Order : MWA9H 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI ( ARRA) 

Client SamPle ID: WEST D 

Radiochemistry 

Date Collected : 
Date Received : 

Total 
Unoert. 

Qual (2 a+/-) RL mdc 

08/01/12 
08/27/12 

1120 
0 92 5 

Prep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 

Actinium 227 0 .0 u 
Actinium 228 0.99 

Bismuth 212 0 .12 u 
Bismuth 214 2.38 

Lead 210 5.0 
Lead 212 0.74 

Lead 214 2.48 

Potassium 40 21.7 
Protacti nium 231 0 . 50 u 

Radium (226) 2.38 

Radium 228 0.99 

Thallium 208 0.281 
Thorium 234 1.8 u 

Uranium 235 0 . 09 u 

Uranium 238 1.8 u 

NOTE (S) 

Data are incomplete without tho oaao narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0 . 27 

0 . 24 
0 . 46 

0 . 35 

2.4 

0.16 

0.34 

3.0 
0 .45 

0 .35 

0.24 

0.082 
1. 6 

0 . 24 

1.6 

U Result is less than the sample detection limit . 

1. 2 08/29/12 

0.22 08/29/12 
0.79 08/29/12 

0.14 08/29/12 

2.7 08/29/12 

0.16 08/29/12 
0.16 08/29/12 
1.0 08/29/12 
2 . 4 08 / 29 /12 

1 . 00 0.14 08/29/12 

0.22 08/29/12 

0.078 08/29/12 
2 .1 08 /29/12 

0 . 62 08/29/12 

2 . 1 08 / 29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID: F2H270452- 025 
Work Order: MWA9J 
Matrix : SOLID 

Parametar Rasult 

Tetra Tech , EMI ( ARRA) 

Client Sample I D: WEST E 

Radiochemistry 

Date Collected : 
Date Received: 

Total 
Uncert. 

Qual (2 a+/-) RL mdo 

08/01/12 
08/27/12 

Prep 
Date 

1127 
0925 

Ganuna Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 
Actinium 227 -0 . 39 u 
Actinium 220 0.60 
Bismuth 212 0.27 u 
Bismuth 214 4.69 

Lead 210 5.7 

Lead 212 0.70 

Lead 214 4.85 

Potassium 40 22.7 

Protactinium 231 0 .4 u 
Radium (226) 4.69 

Radium 228 0. 68 
Thallium 208 0.26 

Thorium 234 0.84 u 
Uranium 235 0 . 24 u 

Uranium 238 0.84 u 

NOTE (S) 

Data are incomplote without the oase narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.52 

0.25 

0.44 

0.60 

2.2 

0 . 20 

0.72 

3.1 
1.2 

0.60 

0.25 

0.12 
0 . 67 

0 . 45 

o. 67 

u Result is less than the sample detection l imit. 

0.84 08/29/12 

0.33 08/29/12 
0 .7 4 08/29/12 

0.18 08/29/12 
2.8 08/29/12 

0.18 08/29/12 

0.24 08/29/12 

0.8 08/29/12 
3 . 0 08/29/12 

1.00 0.18 08/29/12 

0.33 08/29/12 

0.12 08/29/12 

3 . 2 08/29/12 

0 . 70 08/29/12 

3 . 2 08/29/12 

Analysis 
Date 

Yld % 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : 1!'2H2704 52- 026 
Work Order : MWA9K 
Matrix: SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client SamPle ID: WEST C 

Radiochemistry 

Date Collected: 
Date Received : 

Total 
Uncert. 

Qual (2 cr+/-) RL mdc 

08/01/12 
08/27/12 

1124 
0925 

Pr,ep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2242093 
Act i ni um 227 -0 .4 3 u 

Actinium 228 0 . 81 

Bismuth 212 0.82 

Bismuth 214 1. 32 

Lead 210 1.2 u 
Lead 212 0.61 

Lead 214 1.37 

Potassium 40 19.4 

Pr otactinium 231 0 . 49 u 

Radium (226) 1.32 

Radium 228 0.81 

Thall.ium 208 0.243 

Thorium 234 1.1 u 

Uranium 235 -0 . 02 u 

Uranium 238 1.1 u 

NOTE (S) 
Data are incomplete wi thout tho case narrative. 

MDC is determi ned by instrument performance only . 
Bold results are greater than the MDC. 

0.42 

0 . 26 

0. 41 

0.25 

1.3 

0.13 

0.21 

2.7 

0 . 64 

0.25 

0.26 

0.096 

1. 5 

0 . 11 

1.5 

U Result is less than the sample detection l imit. 

0. 68 08/29/12 

0.27 08/29/ 12 

0.41 08/29/12 

0.16 08/29/12 

2 .0 08/29/12 

0.12 08/29/12 

0.13 08/29/12 

0.6 08/29/12 

2 . 0 08/29/ 12 

1 . 00 0.16 08/29/12 

0.27 08/29/12 

0.085 08/29/12 

2 . 0 08/29/12 

0 . 51 08/29/12 

2 . 0 08/29/12 

Analysis 
Date 

Yld % 
0 9/19/ 12 

09/19/12 

09/19/12 

09/19/12 

09 / 19/ 12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Lab Sample ID : F2H270452-027 
Work Order : MWA9L 

Matrix : SOLID 

Parameter Result 

Tetra Tech , EMI ( ARRA) 

Client Sample ID: WEST F 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Unoert . 

Qual (2 cr+/-) RL rode 

08/01/12 
08/27/12 

1130 
0925 

I? rep 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 22 42093 
Actinium 227 -0.52 u 
Actinium 228 1.26 

Bismuth 212 0 . 78 u 

Bismuth 214 1.12 

Lead 210 3.8 
Lead 212 0.87 
Lead 214 1.06 

Potassium 40 10.7 
Protactinium 231 0 . 38 u 
Radium (226) 1.12 

Radium 228 1.26 

Thal1ium 208 0.27 
Thorium 234 0.60 u 

Uranium 235 0 . 21 u 

Uranium 238 0 . 60 u 

NOTE(S) 

Data are incomplete without tho case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

0 .74 

0.43 

0.65 

0.30 

2.5 

0.25 

0.24 

2.8 
0 . 56 

0.30 

0. 43 

0.12 
0.90 

0 . 43 

0 . 90 

U Result is less than the sample detection limi t. 

1.2 08/29/12 

0.25 08/29/12 
0.92 08/29/12 

0.21 08/29/12 

3.6 08/29/12 

0.23 08/29/12 

0.21 08/29/12 

2.0 08/29/12 
3.9 08/29/12 

1 . 00 0.21 08/29/12 
0.25 08/29/12 
0.13 08/29/12 
2 . 6 08/29/12 

0 . 69 08/29/12 

2 . 6 08/29/12 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample ID : F2H270452-028 
Work Order : MWA9M 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0 .24 u 

Actinium 228 0. 71 

Bismuth 212 0.<15 u 

Bismuth 214 12.0 

Lead 210 12.5 

Lead 212 0.64 

Lead 214 11.5 

Potassium 40 20.4 
Protactinium 231 0.19 u 

Radium (226) 12.0 

Radium 228 0. 71 

Thallium 208 0.27 
Thorium 234 0 . 07 u 

Uranium 235 0 . 09 u 

uranium 238 0 . 07 u 

NOTE(S) 
Data aro inoornploto without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC . 

Tech , EMI ( ARRA) 

Sample ID: NORTH c 
Radiochemistry 

Date Collected : 08/01/12 1117 
Date Received : 08/27/12 0925 

Total 
Uncert. Prep 
(2cr+/-) IU. mdc 

Date 

pCi/g Batch # 2242093 
o. 70 1.2 08/29/12 

0.36 0.53 08/29/12 
0.67 1.1 08/29/12 

1.4 0.3 08/29/12 
4.0 4.4 08/29/12 

0.18 0.22 08/29/12 

1.3 0.4 08/29/12 

3.4 1.5 08/29/12 
0 . 48 4 . 9 08/29/12 

1.4 1.0 0 . 3 08/29/12 

0.36 0.53 08/29/12 

0.14 0.14 08/29/12 
0 . 20 4 . 7 08/29/12 

0 . 53 0 . 89 08/29/12 

0 . 20 4.7 08/29/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 



TestAmerica St. Louis

35 of 48 F2H270452

Tetra 

Client 

Lab Sample ID: F2H270452-029 
Work Order : MWA9N 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0 . 08 u 

Actini um 228 0.97 

Bismuth 212 0.39 u 
Bismuth 214 1.0 

Lead 210 1.9 u 

Lead 212 0.73 

Lead 214 1.40 

Potassium 40 19.5 

Protactinium 231 0 . 39 u 

Radium (226) 1.0 

Radium 228 0.97 

Thalli um 208 0.322 

'l'horium 23 ~ 1.5 u 

Uranium 235 0 . 06 u 

Uranium 238 1.5 u 

NOTE (S) 

Data are incomplete without the oaao narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Samole ID : NORTH A 

Radiochemistry 

Date Collected: 08/01/12 1136 
Date Received: 08/27/12 0925 

Total 
Uncert. Prep 
(2 o+/-) RL mdo 

Date 

pCi/g Batch # 2242093 
0 . 15 0.25 08/29/12 

0.23 0.14 08/29/12 

0. 41 0 . 65 OB/29/12 

0.20 0.12 OB/29/12 

1.7 2 . 1 OB/29/12 

0.14 0.11 08/29/12 

0.24 0.14 08/29/12 

2.8 0.5 08/29/12 

0.59 2.0 08/29/12 

0.20 1 . 00 0.12 08/29/12 

0.23 0.14 08/29/12 

0.084 0.059 08/29/12 

1.1 1 . 5 08/29/12 

0 . 22 0 . 37 08/29/12 

1 . 1 1 . 5 08/29/12 

u Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 

09/19/12 
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Tetra 

Client 

Lab Sample ID : F2H270452-030 
Work Order : MWA9P 
Matrix : SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Act inium 227 0 . 09 u 

Actinium 228 0.76 
Bismuth 212 0 . 24 u 

Bismuth 214 0.88 
Lead 210 1. 6 u 

Lead 212 0. 70 

Lead 214 1.04 

Potassium 40 19.5 
Protactinium 231 0 . 6 0 

Radium (226) 0.88 

Radium 228 0.76 

Thallium 208 0.243 
Thorium 234 0 . 50 0 

Uranium 235 0 . 07 u 
Uranium 238 0 . 50 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID: NORTH B 

Radiochemistry 

Date Collected: 08/01/12 1142 
Date Received : 08/27/12 092 5 

Total 
Uncert. l'r,ep 
(2 cr+/-) RL rndo Date 

pCi/g Batch # 2242093 
0.17 0 . 75 08/29/12 

0.24 0.14 08/29/12 
0 . 39 0 . 67 08/29/12 

0.20 0.11 08/29/12 
1.4 2.3 08/29/12 

0.14 0.12 08/29/12 

0.20 0.09 08/29/12 
3.0 0.9 08/29/12 
1.1 1.9 08/29/12 

0.20 1.00 0.11 08/29/12 
0.24 0 . 14 08/29/12 
0.070 0.047 08/29/12 
0 . 71 2 . 3 08/29/12 

0 .2 6 o. 45 08/29/12 

0 . 71 2 . 3 08/29/12 

u Resul t is less than the sample det ection limit. 

Analysis 
Date 

Yld % 
09/19/12 

09/19/12 
09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 

09/19/12 
09/19/12 

09/19/12 

09/19/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot I D: F2H270452 
Matrix : SOLID 

Total 
Uncert . 

Parameter Resul t Qual (2 a+/- ) 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 0. 07 u 0 . 14 
Actinium 228 0. 0 u 0 . 066 
Bismuth 212 0 . 0 u 0 . 096 

Bismuth 214 -0 . 02 u 0 . 17 
Lead 210 1.8 u 1 . 3 
Lead 212 0 . 022 u 0 . 064 

Lead 214 -0.006 u 0 . 013 
Potassium 40 0 .15 u 0 . 29 

Protactinium 231 -0 .12 u 0 . 69 
Radium (226) -0 . 02 u 0 .. 17 
Radium 228 0 . 0 u 0 . 066 

ThalHum 208 0. 01J u 0 . 059 
Thorium 234 0 . 35 u 0 .48 
uranium 235 0 . 001 u 0 . 025 

Uranium 238 0 . 35 u 0 . 48 

Gamma Ra-226 & Hits By EML GA- 01-R MOD pCi/g 
Actinium 227 0 . 009 0 0 . 096 

Actinium 228 0 . 019 u 0 . 087 

Bismuth 212 0 .11 0 0 . 19 
Bismuth 214 0 . 077 u 0 . 091 
Lead 210 - 0 . 02 u 0 . 72 

Lead 212 0 . 001 u 0.037 
Lead 214 0 . 077 u 0.061 

Potassium 40 -0 . 2 u 8 . 4 
Protactinium 231 -0.23 u 0 . 70 

Radium (226) 0 . 077 u 0 . 091 
Radium 228 0 . 019 u 0 . 087 
Thallium 208 -0.002 0 0.026 

Thorium 234 0.47 0 0 . 58 
uranium 235 0 . 049 u 0 . 087 
Uranium 238 0 . 4'/ u 0 . 58 

NOTE (S) 

Data a r o incomplete without the oase narrative. 

MDC is determined using instrument performance only 
Bold r esults are greater t han t he MDC. 

U Resul t is less than the sampl e detection limit. 

RL 

Batch 

1.00 

Batch 

1.00 

Lab Sa mple ID 

Prep Anal ysis 

MDC 
DAte D4LO 

# 2242093 Yld % F2H290000-093B 

0 . 43 08/2 9/ 12 09/ 19/12 
0 . 37 08/2 9/ 12 09/19/12 
0 . 52 08/29/12 09/19/12 
0 . 20 08/29/12 09/19/12 
2 . 2 08/29/12 09/19/12 
0 . 12 08/29/12 09/19/12 
0 .18 08/29/12 09/19/12 
0.67 08/29/12 09/19/12 
1 . 3 08/29/12 09/19/12 
0 . 20 08/29/12 09/19/12 
0 . 37 08/29/ 12 09/19/12 
0 . 082 08/29/12 09/19/12 
1 .7 08/ 29/12 09/19/12 
0 .33 08/29/12 09/19/12 
1 .7 08/29/12 09/19/12 

# 2243081 Yld % F2H300000-081B 

0 . 30 08/29/12 09/19/12 

0 . 19 08/29/12 09/19/12 
0 . 34 08/29/12 09/19/12 
0 . 12 08/ 29/ 12 09/19/12 
1. 5 08 /29/12 09/19/ 12 
0 . 076 08 /29/12 09 / 19/12 
0.089 08/29/12 09/19/12 

1.5 08/29/12 09/19/12 
1 . 2 08/29/12 09/19/12 
0 . 12 08/29/12 09/19/12 
0 . 19 08/29/12 09/19/12 
0 . 053 08/29/12 09/19/12 
0 . 93 08/29/12 09/19/12 
0.14 08/29/12 09/19/12 
0.93 08/29/ 12 09/19/12 
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Client Lot ID: 
Matrix: 

F2H270452 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Uncart. 

Lab Sample ID 

QC Control 

Parameter Spike Amount Result (2 o+/-) MDC % Yld t Reo Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2H290000-093C 

Radi um (226) 12.2 11 .7 1 . 5 0.5 96 (73 - 107) 

'rhorium 232 9 . 50 9 . 9 1.6 0.9 104 (82 - 126) 

Batch ff: 2242093 Analysis Date: 09/19/12 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2H300000-081C 

Radium (226) 12 . 2 11.6 1.5 0 . 4 95 (73 - 107) 

Thorium 232 9 . 50 9.6 1.3 0.7 101 (82 - 126) 

Batch ll: 2243081 Analysis Date: 09/19/12 

NOTE IS) 

MDC is determined by instrument performance only 
Calculations are performed before rounding to avoid round-off error in calculated results 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID : F2 H270 4 52 Date Sampled : 08/04/12 
Matrix: SOLID Date Received : 08 /27/12 

Total Total QC Sample IO 

SAMPLE Uncert. DUPLICATE Uncert. 
Parame ter Result (2a +/ - ) ' Yld 

Result (2 a +/ - ) ' Yld 
Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01 - R MOD F2H27 0452-001 

Actinium 22 7 0. 09 u 0.24 -0 . 35 u 0 . 60 328 %RI?D 
Actini um 228 0.59 0.19 0 . 65 0.21 9 %RPD 
Bismuth 212 0 . 22 u 0. 30 0 . 0 u 0 . ~ 6 200 %RPD 
Bismuth 21 4 0.69 0 .16 0.75 0.22 8 %RPD 
Lead 210 2 . 5 1.2 1 u 1.6 88 %RPD 
Lead 212 0 . 50 0.11 0.49 0 . 18 2 %RI?D 
Lead 214 0.62 0.16 0.91 0.20 39 %RPD 
Potassium 40 17.0 2.4 16 . 5 3.0 3 %RPD 
Protactinium 231 0 . 39 u 0 . 52 o.o 0 1.2 200 %RPD 
Radium (226) 0 . 69 0. 1 6 o. 75 0.22 8 %RPD 
Radium 228 0.59 0. 19 0 . 65 0.21 9 %RPD 
Thallium 208 0.120 0. 055 0 . 173 0. 078 37 %RPD 
'I'horium 234 0 . 33 u 0.39 0.7 u 1. 4 77 %RI?D 
Uranium 235 0 . 12 u 0 . 22 0 . 15 u 0.26 23 %RPD 
uranium 238 0 . 33 u 0 . 39 0 . 7 u 1. 4 77 %RPD 

Ba t ch jl : 2243081 (Sample) 2243081 (Du!)licalc) 

Gamma Ra-226 & Hi ts By EML GA-01-R MOD pCi/g GA- 01-R MOD F2H270452-021 

Actinium 227 -0 . 6 u 1.0 0 . 04 u 0 . 12 226 %RPD 
Actinium 228 0.90 0 .44 0.82 0.46 10 %RPD 
Bismuth 212 1. 02 u 0 . 87 o.o u 0 . 65 200 %RPD 
Bismuth 214 35.2 3 . 8 34.8 3 . 7 1 %RPD 
Lead 210 21. 8 5 .5 26 . 4 5 . 6 19 %RPD 
Lead 212 0.79 0.26 0.72 0.25 a %RPD 
Lead 214 37. 4 4.0 37.0 3.9 1 %RPD 
Potassium 40 22.2 3 . 6 19.8 3.2 12 %RPD 
Protactinium 231 0 . 7 u 2 .7 1.4 u 3 . 7 67 %RPD 
Radium (226) 35.2 3.8 34.8 3.7 1 %RPD 
Radium 228 0.90 0.44 0 . 82 0.46 10 %RPD 
Thallium 208 0 . 13 u 0 . 20 0 . 12 u 0 . 18 5 %RPD 
Thorium 231 1.1 u 1 . 2 1 . 2 u 3 . 5 17 %RPD 

Uranium 235 0 . 17 u 0 .92 -0 . 27 u 0 . 88 907 %RPD 
uranium 238 1. 4 u 1. 2 1.2 u 3 . 5 17 %RPD 

Batch It: 22 42093 (Sample) 2242093 (Duplicate) 

NOTE (S ) 

Data are incompl ete wi thout the caso narrative. 
Calculations are performed before rounding t o avoid r ound-off error in cal culated results 

U Result is less than the s ample detection limit. 
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F2H270452 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
Q012-08-27 

Quote#: 90680 SDO: 
Dale Received: 

ProJect Manager: EI<S 

Pro}eol: Radiation - Standard Precision 
Analytical Due Date: 2012-09-24 

POlk Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

Report Due Date: 2012-09-26 

Client: 

SAMPLE# CLIENT SAMPLE 10 

1 REF-1 

SAMPLE COMMENTS; 

XX ZV ~~eeN 
XX OB EML GA·OHl 

MOO 

SOLID, RAP 
SOR~t:N 
SOLID, GA·01·R MOP, Ga1111110 
Ha-226 & Hila 

SAMPLE# CLIENT SAMPLE ID 

2 REF-2 
SAMPLE COMMENTS; 

XX ZV ~~EI:N 
XX OB EML GM1·R 

MOD 

SOLID, RAO 
SCRei:N 
SOLID, GA·01·R MOD, Gamma 
Rft·?.26 & Hits 

SAMPLE# CLIENT SAMPLE ID 

3 REF-3 

S8MPLE CQMM!itJI~; 
XX zv RAD SOLID, RAP 

SCREEN SCREEN 
XX OB EML GMl1·R SOLID, GA.01-R MOO, Gamma 

MOD Ra·226& Hils 

SAMPLE# CLIENT SAMPLE ID 

4 REF-4 
SAMPLE COMMENTS: 

XX ZV ~~r:~N 
XX OB t:ML GA-OH~ 

MOD 

SOLID, RI\D 
SCREEN 
SOLID, GA•01·R MOD, Qamm~ 
R~·2?.6 & Hils 

SAMPLE # Cl.IENI S6,Mf.l,.!;JQ 

5 REF·6 
SAMPLE COMMENTS; 

XX ZV ~~et:N 
XX OB EMI. G/1·01·H 

MOD 

SO~IO, MD 
SCREEN 
SOLID, GMl1·R MOD, G.!\IM13 
Rn-~26 & Hl\5 

SAMPLE tl QLIENI S8MPLE ID 

0 RCf·6 
SAMPLE CQMMENTS: 

XX ZV IV\0 
SCREJ;N 

XX OB EML GA.()'I·R 
MOD 

SOLID, MD 
SCREEN 
SOt..ID, GMl1·R MOO, GQtMltl 
Re·2?.6 & ~Ills 

SAMPLE 11 CLIENI &AMPLE IP 
7 REF-7 
SAMPLE COMMENTS: 

XX ZV HAD 
SCREEN 

XX 08 EMI. Gfi.01·R 
MOO 

SOI.ID,RAD 
SCREEN 
801.101 OA·01·R MOD, Gemma 
Rn·226 8i lllle 

Report Type: B Standard Report 
#SMPS In LOT: 0 EOD Code: 00 

Pllent Matrix 

RA JN-I·IOUSE RAD 
SCREEN 

DATEITIME SAMPLED 

2012·08-04/ 923 

J9 Dry, Grind. ~nd 1'111 GoomolrY •> ?.1 
duy IO·lJIOW1h 

01 STANDARD TEST SET 

01 STANDARD TESHI:T 

Client ~atrlx 

RA IN-HOUSE RAP 
SCREEN 

Q6TEITIME S6MPLEP 

2012-08-04/ 925 

J9 Dry, Grind, and Fill Goomolry-> 21 
day In-growth 

01 SrANDARDTEST SET 

01 aTANDARD TEST SET 

Client Matrix 

RA IN-HOUSE MD 
SCREEN 

PI\IEIT!ME S8MPLED 

2012-08-04/ 927 

01 STANDARD TEST SET 

J9 Dry, Grind, and Fl• GoOO\elly ·> 21 01 STANDARD Tl'ST SET 
dey ln-grll'Mh 

Client Matrix Q&..EliJME S8MPLED 

2012-08·04/ 929 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, Grind, entll'lll Goornotry ·> 21 
day ln·uroWih 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Cllallt MatriX DATEIT!ME SAMPLED 

2012-08-04/ 932 

RA IN·HOUSE RAO 
SCReEN 

J9 Dry, Gllnd, and Fill Geometry·> 21 
day ln·orowlh 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Qllent Ma\dx P8IEmME Sh,MPLED 

2012·00·04/ 934 

RA IN-HOUSE MD 
SCRf:EN 

J9 Dry, Grind, ond Fill Geometry ·> 21 
day ln.growlh 

01 STANDARD TEST St:T 

01 STANDARD TEST SET 

Client Matrix Q{jTEIT!ME SAMPLED 

2012·08-04/ 937 

RA IN·HOUSE RAO 
SCREt;;N 

J 9 Dry, Grlrld, and Fill Godlnolry ·> 21 
day 1n11rowtn 

01 STANPARO 1'EST SET 

01 STANilARD TEST SET 

WORKORDER 6 
MWA8P SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORI<ORDER 8 

MWA6Q SOLID 

PROT: A 

PROT~ R 

WRI< 06 
LOC 
WRK 06 
LOC 

WORKORDER 8 

MWA8R SOLID 

PROT: A WRK 06 
l.OC 

PROT:R WRK 06 
LOC 

WORI<ORDER 8 

MWABT SOLID 

I,ROT:A WRI< 06 
LOO 

PROT: R WRK 
l.OO 

06 

WORI<ORDER 6. 
MWA8V 

PROT: A 

PROT:R 

SOLID 

WRI< 06 
LOO 
WRI< 06 
LOC 

WORKORDER (j 

MWA8W SOLID 

PROT: A WflK 06 
I.OC 

PROT: R WRK 06 
LOC 

WORKORDER (j 

MWA8X SOLID 

PROT: A WRI~ 06 
I.OC 

PROT: R WRK 06 
lOC 

TastAmorloa - St. Louis Looooclln by: OANIJ::LSB 2012·08·27 14:09:62 prlnlod on: Monday, l\ugusl27, 2012 03:19PM Page 1 ol6 
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F2H270452 
Project Manager: EI<S 

CLIENT ANALYSIS SUMMARY storage Loc: 

Quote#: 90680 SDG: 
Date Received: 

RAD 
2012-08-27 

Project: RadlaUon - Standard Precision 

Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

AnalyUoal Due Date: 2012-Q9-24 

POft: 

Client: 

SAMPLE# CLIENT SAMPLE 10 

13 PIPE #1 
SAMPl,c COMMI:NTS: 

XX ZV RAP 
SCRI!EN 

XX OB EML OA·OI·R 
MOO 

SOLID, MD 
SCREEN 
SOLID, Gl\-01~ MOO, Gomma 
Rft·Z26 & 11113 

Report Due Date: 2012-Q9-26 

Report Type: B Standard Report 
//SMPS In LOT: 0 EDD Code: 00 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012·08-03/1406 

J 9 Dry, Grind, ond Fill Guomolry ·> 21 
day ln·!JrQ'Mh 

01 STANDARD TEST SliT 

01 STANDAI\P TeST SET 

WORKORDER 8 

MWA80 SOLID 

PHOT;A 

PROT:R 

WRI( 06 
LOC 
WRI( 08 
we 

---------------------------------------
SAMPLE# ~J SAMPLE ID 

9 PIPE #6 
SAMPLE COMMENTS: 

XX zv RAD 
SCREEN 

XX OB EML CM·01·R 
MOD 

SOLID,RAO 
SCREEN 
BOLIO, GA-01-R MOO, Gamm~ 
Ra-226 & ~Ills 

SAMPLE# ,CLIENT SAMPI.E ID 

10 PIPE #7 
SAMEL!; QOMMI:~IS~ 

XX zv RAO SOLIO,RAD 
SCREEN SCREEN 

XX OB EMI. GA~1-R SOLIO, GA-o'l~ MOO, Gamma 
MOO Ra·ZIO&HIIil 

S8MPLE # CLIENT SAMPLE ID 

11 PIPE #8 
SAMPLE COMMENTS: 

XX zv ~~EEN 
XX OB EMt GA.01·R 

MOD 

SOI.ID, RAD 
SCREEN 
SOLID, GI\.01-R MOl), Goontole 
11~·226 /j. Hils 

SAMPLE# QJ..l.litli S8MPLE ID 

12 PIPEfi10 
SAM!~I.E COMMENTS~ 

XX ZV ~~!:EN 
XX OB EML GA·01·R 

MOO 

SOLIP.R/\0 
SCilEEN 
SOLID, GMli·R MOD, GallliJ11l 
RH-2.21\l!itll!s 

SAMPLE tl PUENT SAMPLE ID 

13 AREA3#1 
::!AMPLe COMMENTS: 

XX ZV ~~EEN 
XX OB EMl. GA·01·R 

MOO 

SOLID, RAD 
SCREEN 
SOUO, GA-01-R MOD, Gm~ona 
RP<2~6 &Hits 

S8MPLE i1 CLIENT S8MPLE ID 

14 AREA 3 il6 
SAMPLE COMMENTS~ 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA.OHI 
MOD 

SOLID,RAO 
SCREEN 
801.10, GA.01·R MOD, Gamma 
Ra·Z2a&lill6 

~ .C..!..I.!iliil8MPLE ID 

Client MatriX 

RA IN-HOUSE MD 
SCREEN 

QA!.E((IME S8MPLED 

2012-06 .. 03/ '1530 

J9 Dry, Otlod, o.nd m Geomo\ry-> 21 
day Ill-growth 

01 STANDAAO TESTSET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAO 
SCREEN 

D8IEaiME SAMPLED 

2012-08-03/ 1658 

01 STANDARD TEST SET 

J9 Dry, Grind, -od Fill Ga«notry -> 21 01 STANDARD TEST SET 
day lll1Jr0Wih 

Client Matrix 

RA IN-HOUSE RAO 
SCREEN 

DATEITIME SAMPLED 

2012·08-03/ 1637 

J9 Dry, Grind, end PIO &oiOBIIY ·>?.I 
day ln-grOWIII 

01 STI\NOMD "fi:ST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-I-lOUSE RAO 
SCREEN 

DI\IEITIME SAMPLED 

2012·08-03/ 1716 

J9 Dry, Grind, 011d Fill OeomOII'/ ·> 21 
day In-growth 

01 STANDARD TP.ST S"l 

01 STANDARD TEST St:T 

Clleot Ma\rlx 

RA IN-IiOUSE RAO 
SCREEN 

P8IEaiME SAMPLED 

2012·08-03/ 1139 

J9 Dry, Grlrld, ami FUI Geom&lry ·> 21 
day 1n-tJrow\ll 

01 STANOARO TEST SET 

01 STANDARD TEST SET 

yVORKOBDER A 
MWA81 SOLID 

PROT: A 

PROT:R 

WRII 06 
LOC 
WRK 06 
LDC 

WORKORDER t::, 

MWA82 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 08 
LOC 

WORKORD.ER t::. 

MWA83 SOLID 

PROT: A WRK 
LOC 

06 

PI~OI:R WRK 
LOC 

06 

WORlS_QRDER 8 

MWA84 SOLID 

PROT: A WRI< 
LOO 

06 

PRDT;R WRK 
LOO 

06 

WORKORDEB 8 

MWA86 SOLI I? 

PROT: A WRK 
LOC 

06 

PROT:R WRK 
LOC 

06 

QUant Matrix DATEaiMI; SAMPLED WORKORDER 8 

2012-08-03/113-ifc?~ 4,1~ ~~~lr MWA86 SOLID 

RA lN·HOUSE RAD 
SCREEN 

J9 Ury, Grind, ami Fill Geornolry-> 21 
day In-growth 

01 STANDARD TEST SET 

0'1 STANDAHD TEST SF:T 

Cllont Matri>S QM.MJ.M_E SAMPLED 

PROT: A 

PROT:R 

WRK 06 
LOO 
WRK 06 
LQC 

WORKORDER 8 

TesiAITierlca • St. Louis Loggo<l In by: DANIELSB 2012-08-27 '11:011:62 pflntod on: Monday, Auauat27, 20'i2 03:19PM Pugol! offi 
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F2H270452 CLIENT ANALYSIS SUMMARY Stor11go Loc: RAD 
2012-08·27 

Project Monager: EKS Quote #; 90680 SOG: 
Date Rooelved: 

ProJect: 

PO#: 

Radlallon • Standard Preolsloh 

Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

Analyllcal Due Date: 

Report Due Date: 

2012-09-24 

2012-09-26 

Client: 

'15 AREA3#7R 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCilEEN 
GA-<>1-R 
MOD 

80Ll0, RAD 
SCREEN 
SOliD, GA-01-R MOD, Gamma 
Ro-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

·16 AREA 1 
SAMPbE COMMENTS; 

XX zv MD SOLID, RAD 
SCRE"N SCREEN 

XX OB EML GA-01·R SOI.ID, GA-<>1-R MOD, Gamma 
MOll Ra-22n & Hila 

SAMPI.E # CLIENT SAMPLE ID 

17 AREA6 
SAMPLE CQMMENTS: 

XX zv RAP SOLID, RAD 
SCREEN SCREEN 

XX OB EMl. GA-01·R SOLID, GA-01·R MOO, Garnma 
MOO Ro-22Gt.lilts 

SAMPLE # CLIENT SAMPLE !D 

'18 AREA 6113 
SAMPLE COMMENTS; 

XX ZV RAD 
SCREEN 

XX OB EML GA·DI-R 
MOO 

SOLID, R/10 
SCREEN 
SOLID, GA-01·R MOD, Gemma 
Ro-226 &Hila 

SAMPLE 1f. CLIENT SAMPLE !D 

19 SOUTH 3 
SAMPLE COMMENTS: 

XX ZV RIIO 
SCI~EN 

XX DB EM!. GA-<>1-R 
MOD 

SOLJD,RAO 
SCREEN 
SOUO, GA-<>1-R MOD, Gamma 
Ro-228 & Hils 

SAMPLE# QLIENT S8MPLE ID 

20 SOUTH4 
SAMPLE COMMENTS: 

XX ZV 

XX OB EMI. 

RAO 
SCREEN 
GA-01·1~ 
MOO 

SOIJD,RAD 
SCREEN 
SOLID, GA·01·R MOD, Gammn 
Ro-226 & l·llts 

SAMPb[; II: ffiENT SAMPLE ID 

21 SOUTH 5 

SAMPLE CQMMENIS: 
XX ZV 1~0 

SORt! EN 
XX DB F.Ml. GA-01 -R 

MOO 

SOLID,RAD 
SCREEN 
SOLID, GA-01-1~ MOO, Gn~m\a 
no,226 & i'lll• 

SAMPLE tl QLIENT SAMPLE ID 

iiSMPS In LOT: 0 
Report Type: B 

EDD Code: 00 
Standard Report 

RA IN-IiOUS!! Rl\0 
SCREEN 

2012-08-03/ 17'17 

J9 Oty, Gil"d, and All Goomotry-> 21 
doy ln·grO'Mh 

01 SIANDI\ROTEST SET 

01 STANDARD TEST SET 

Client Match< 

RA IN-HOUSE MD 
SCREEN 

DATEaJME SAMPLED 

2012..()8-03/ 1726 

01 STANDARD TI:ST SET 

J 9 Dry, Grind, and Fill Oeoonotry-> 21 01 STANDIIRO TEST SEI 
dny In-growth 

C!Jeot Matrix 

RA IN·HOUSE RAD 
SCREEN 

DATEITIME SAMPLED 

2012-0S-01/ 1704 

01 STANDARD W.ST SET 

J9 Ory, Grtnd, lln<l Fill Goomolty ·> 21 01 STANDI\RDIE$T SET 
doy ln-growlh 

Client Matrix 

RA IN·IIOUSE RAO 
SCREEN 

DATEITIME SAMPLED 

2012·08..()2/1000 

01 STANDARD TEST SET 

J9 Dry, Grind, ond Fill Gaomolty-> 21 
dey lni!rowth 

D1 STANDMPTEST SET 

Client Matrix 

RA IN-HOUSE MD 
SOOEEN 

DAIEITIME SAMPLED 

2012-07-31/ 1615 

J9 Dry, GJlnd, und FUl Goomo(ty-> 21 
Cloy ln11rowlll 

01 STI\NI)ARD TEST .SET 

01 STI\NDMD TEST SET 

Client Matrix 

RA IN·IIOUSI' MD 
9CREI:N 

DAIEatME SAMPLED 

2012-07·31/ 1608 

J9 Dry, Grind, and Fill Gaomolry-> 21 
doy ln-growlh 

01 ST!INDI\ROTEST SET 

01 STANDARD TEST SET 

Client Mat11x 

RA 1»-HOUSE MD 
SOREf:N 

DATEITIME St\MPLED 

2012-07-31/ 1620 

J9 Dry, Grlntl, and Ftll Goomohy -~ 21 
doy In-growth 

01 STANDARD TEST SET 

01 ST/INoARDTESTSET 

Client MatriX DATEatME SAMPLED 

MWA87 SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRI( 06 
toe 

WORKORPER f:,. 

MWA88 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRI< 06 
l.OC 

WORKORDER 8 

MWA89 SOLID 

PROT:A WRK 06 
LOC 

PROT: f.l WRK 06 
LOC 

WORKORDER 8 
MWA9A SOLID 

PROT: A 

PROT:R 

WRK 06 
LOO 
WRI< 06 
LOO 

WORKORDER 6 

MWA9C SOLID 

PROT: A WRI< 06 
LOC 

PROT:R WRK 
LOC 

06 

~ 8 
MWA90 SOLID 

l'f{OT:A WRK 
LOC 

06 

PROT:R WRK 
LOC 

06 

WORKOBDEB 8 
MWA9E. 

PROT: A 

PROT: R 

SOLID 

WRK 0~ 
LOC 
WRI( 06 
LOO 

WORKORDEB 8 

Testl\merlca ·St. Louis Looood In lJy: MNIELSB 2012·06·27 14:00:52 prlnletl on: Monday, Augusl27, 20'12 ()3;19 PM P~Jgo 3 of(i 
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F2H270452 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 

Project Manager: EKS Quote#: 90680 SDG: 
Dale Received: 2012-08-27 

Projeol: RadlaUon ·Standard Precision 

Report to: Emily Fisher 

3333030 Telro Tooh, EMI ( ARRA) 

Analytical Due Date: 2012-09-24 

POll: 

Client; 

22 WEST A 
SAMPLE COMMENTS: 

XX ZV RAO 
SCREEN 

XX OB EML GA-01-R 
MOD 

SOLID,It40 
SCREEN 
SOLID, GA.01·R MOO, Gamma 
R"·?.2~ & Hils 

SAMPLE '/f. CLIENT SAMPLE ID 

23 WESTS 
SAMPLE COMMENTS; 

XX Z.V MO 
SCREEN 

XX OB EMI. GA.OI·R 
MOD 

SOLID, RJID 
SCREEN 
SOLID, GA-01-R MOO, Gamma 
Ro-220 & Iilli 

SAMPLE fl. CLIENT SAMPLE ID 

24 WESTD 
§AMELE COMMENTS: 

XX '!:1/ RAD 
SCREEN 

XX OB UML GM11-R 
MOD 

SOLID, RAI) 
SCI~EEN 
SOI.ID, GA·01·R MOD, Gamma 
Ro-220 & Hils 

'SAMPLE# CLIENT SAMPLE ID 

26 WESTE 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA·OI·R 
MOD 

SOLIO.RAO 
SCREEN 
SOUO, G/1·01·R MOD, Gamma 
R•·228 HUll 

~AM[>LE tl· CLIENT SAMPLE ID 

26 WEST C 
SAMPLE OOMMENTS: 

XX ZV RAO 
SOI~EN 

XX OB EML GA-Ot·R 
MOD 

SOLID, RAP 
SCREEN 
SOLID, GA•01·RMOD, Gamma 
Rn-226&~111& 

_M.Mf1.I: f~ CLIENT SAMPLE ID 

27 WESTF 
SAMPLE COMMENTS: 

XX ZV ~~r.:EN 
XX OB SAL GI\·01-R 

MOO 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Re.P.20 & 1111G 

SAMPLE# CLIENT SAMPLE IP 

28 NORTHC 
SAMPLE COMMENTS; 

XX Z.V :~eN 
XX OB EMl. GA·01-R 

MOD 

SOLID,RAD 
SCREEN 
SOLID. GA·01·R MOO, Gamma 
Ra-22&& Hils 

SAMPLE 1f. CLIENT SAMPLE ID 

Report Due Dale: 2012-09-26 

.Roport Type: B Standard Report 

11SMPS In LOT: 0 EDD Code: 00 

2012-08-01/ 1112 

RA ~O~~~~E RAD 

J 9 Oty, Orlnd, und 1'111 GoomQlry-> 2i 
day ln-grc>wlh 

01 GTANDMD TC:IT SfT 

01 STANDARD TEST SET 

Cllllnl Matrix DATEfi!ME SAMPLED 

2012-08-01/ 111<1 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, G~nd. ond Fl~ Goomoi!Y-> 21 
day lrrgrow\11 

01 STANDARD TEST SEl 

01 STANDAAD lEST SET 

Client Matrix DATE/TIME SAMPLED 

2012-08-01/ 1120 

RA IN·fiOUSE RAD 
SOREEiN 

J9 Dry, Gilnd, on\1 Fill Geo1110lry ·> 21 
day ln·urowlh 

01 STANDARD'CEST St:T 

01 Sl'IINDIIRD TI:ST SET 

Client Matrix DATEITIME SAMPLED 

2012-08-01/ 1127 

RA IN-IIOUSE MD 
SCREEN 

J9 Dry, Grtnd, end FIM Geon1o11y ·> 21 
day lrrgrowlh 

01 STANDAAOTES'T SET 

01 STANDARD TEST Sf:T 

DATEfTIME SAMPLI;D 

2012-08-01/ 1124 

RA IN-HOUSE Ml) 
SCREEN 

J9 Dry, Grind, ond C'lll Gaomelly ~ 21 
day In-growth 

01 STANDMD TEST SF.T 

01 STANDARD TEST SI:T 

Client Matrix DATEfTIME SAMPLED 

2012~~1/ 1130 

11A IN-HOUSE RAD 
SCREEN 

J9 01y, Grind, 01\d Fill Goomotry-> 21 
d~y ln-urowtll 

01 ST/\1\'I.)ARI) TEST SET 

01 STANOMDTI:ST SET 

Cllenl Matrix 0/\ TErr!ME SAMPLED 

2012-08·01/ 1117 

RA IN·HOUSE MO 
SCitl:i:N 

J9 O.y, Gllnd, ond Fill Geometty-> 21 
dsy1n1Jrow\h 

01 STANDARDTESTSET 

01 STANDARD TEST SET 

Cllenl Malrlx DATEfiiME SAMPLED 

MWA9F SOLID 

PROT: A WRK 
LOO 

Oti 

PROT:R WRI< 
LOO 

06 

WORISORQEB b. 
MWA9G SOLID 

PROT: A WRK 06 
LOO 

PROT:R WRK 06 
LOC 

WORKORDER 6 
MWA9H SOLID 

PROT: A WRK 
LOO 

06 

PROT: R WRI< 
1.00 

06 

WQBKQBQ!ill A 
MWA9J SOLID 

PROT! A WRK 
LOC 

06 

PROT:R WRK 
LOC 

06 

WORKORDER A 
MWA91< SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRI{ 06 
LOC 

WORKORDER A 
MWA9L SOLID 

PI~OT;A WRI< 06 
1.00 

PROT:R WRI< 
LOC 

06 

~OBI<OBDEB A 
MWA9M SOLID 

PROT: A WRK 
LOO 

06 
PROT:R WRK 

I.OC 
06 

WORKOBD].B /:; 

TostAmerloa- St, l.outs 1-oggod In by: DANIELSB 7.012-08-27 14:00:62 printed on: Monday, August 27, 2012 03:19 PM Pas:Jo ~of 6 
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F2H270452 CLIENT ANALYSIS SUMMARY 
Project Manager: EKS Quote #: 90680 SDG: 

Project: 

PO#: 

Storage Loc: 

Dale Received: 

Analyllcal Due Dale: 

Report Due Dale: 

RAD 
2012·08-27 

2012-09-24 

2012-09-26 

Client: 

Radiation • Standard Precision 

Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 
Report Type: B 

EDD Code: 00 
Standard Report 

29 NORTH A 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAO 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOl.ID, GA·01·R MOD, Gamma 
Ra-226 & lilts 

SAMPLE# CLIENT SAMPLE ID 

30 NORTH B 
SAMPLE COMMENTS: 

XX zv :~EEN 
XX OB EI.'L GA-01-R 

MOD 

SOLID, RAD . 
SCREEN 
SOLID, GA.01·R MOD, GIUMla 
Ra-226 & lilts 

#SMPS In LOT: 0 

2012·08-01/ 1136 

RA IN-~IOUSH RAD 
SCREEN 

J 9 Dry, Grtnd, and Fl• Goomolly ·> 21 
doy In-growth 

01 STANDARD T6ST SET 

01 STANDARD TI:ST SET 

DATEmME SA.Mf!:EQ 

2012-08-01/ 1142 

RA IN-HOUSE HAD 
SCREEN 

J 9 Dry, Grind, and FIJI Goomolly -> 21 
dey In-growth 

01 STANDMDTESTSET 

01 STANDARD TEST SET 

MWA9N SOLID 

PROT: A WRK 
LOC 

06 

PROT:R WRI< 06 
LOC 

~QRJ<ORQE!3. b. 
MWABP SOLID 

PROT: A WRI< 
LOC 

06 

PROT:R WRK 
LOC 

06 

TeetAmerlca ·St. Louis Loggod In by: DANIELSB 2012·06·27 14:00:62 printed on: MondAy, August 27, 2012 03:19 PM Page 6 of6 
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TestAmerica St. Louis <!-vL- V1q 
13715 'ruderTntiJ Ncmo'l 

Chain of Custody Record 
TestAmerica 

THE I.£Alli:R IN El"VVRRNMENTAL <c.S'l1NG 

Eanh Cit)'. MO 63045 

l'hone 314.298.8566 tax 314.298.8757 T est:America Laboratories, Inc. 
Qien.t Contact Project lY.(anagcr: Rob Monnig S:ite O>ntact: nate: ~~~ /rz.. COC No: .._ 

Tetra Tech ITei/Fax: 816-n9-5621. La)>Contal;t: Canier: 1-· ..-- of~ COCs 
Job No. 

~ 

?"'eel<:s SDG No. 
.:.... 

iweek 
-

2days 

1 dav Sampler: ?<-;!P,-;:;.----;i1M ~ r.. 
. 0 

Smnt>le Identification 
S3ID.ple I Sample I Sample 
Date 'Iime Type (Matro: Sample Sye.cific Notes: 

~~-\ "if 'i /rt R•"\ lffJ_·v <:" f~3 ·f I IX 
P...£"-~ \ ltl~a-S i X 
R~~-3 l 001 . 

I ~~ 
r~Es- 4 l· ~\\. f )( 
R~<;- S ~d.. l X 
R~~-lo \'fBq. t X 

I R~~-1 ~ 0\3! t X' 
~~D~ ~ \ 1f3t,..,_ NOb f }( 
1\): • . 
i =~,.,_~\D r l$3~ ( ~ 

' \ c-.~~~~ iSS<! 
~~~~ ~ - lt~1 
Q:-~~ ~I'D I -Jr lntr.o l 

1 )( 
I 'b( I 

l X T 
I I 

~on Used: l= tee, 2= liCI; 3= l12S04; 4=;BN03; 5=Na0I{; 6= Other 
Possible Hw.wtl identification 

D Non-Hi.t:Nrt! D Flammable D Skinirritant J>oison.B D TJnin.r:,wn D 
Sample Disposal (:A fee may be asSiiSSiicJ[f Samples <ire reiii'iiied/onger than 1 month) 

D Retum To Cffent D Disposal By Lab D Archive For Monfhs 

Speciallnstn:Lctions/QC Requirements & O>llllnents: 

./'l~ ~-~ 
Compax&-: ~ ~frz. /(9 Re:;~ !Company:· I Date/Time.: 

rekv .. -r;~ ~~~ 
Company:- Date/Ture: IReceiv~ Compa:ry: 

j~;;~ _{- . ( jA,- ()fZ. \ . 
R~hedbf-' ..,. ~ 

RelJnglliSbed by: Company: I Date/Time: IRecei~by: Compan~ fDaremme: 
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TestAmerica St. Lo"Qis 
137i5 Ridel'Trn11 North 

Earth. Cit)>, MO 63045 
obone 314.298..8566 fiX 314.298.8757 

Oient Cootaot 

Tetra Tech 

415 Oak Street. 

Kansas Cfty, MO 

(816) 412-1775 Phone 

(xxx) xxx-:xxxx FAX 

-

Project Name: ~ ~'\~ ~('!) -"'-<.~ u;'\ 
SiS: 

P O # \C)~\Q~'-\ 
-

sample Identification. 

.&~ .... 3~\ 
~~~'-' ~ ~\Q 
~~~ ~ -;\t..tR. 
~\'~~ \ 
P\~~ s. 
A.\"~~ \.D ~ 3. 
~~\,3 

s.~~ '-\ 
~'-~ 5 
\~~ (.\ " -
~X:~ ~ 
w~~-- () 

. 

Test America 
Chain of Custody Record THE LEADER IN ENViRONMENTAl TESTlNG 

TestAmerica Labcratories, In~ 
Project Manager. Rob Monnig SiteCootact: Date: ~ f).' I rL COC No: 

TeJ/Fu; S16-7Z9-56Zl Lab Contact: Carrier: ~ of.J__ COCs 
Analysis Turnaround T).Die :~~; Job No. 

Calenclu ( C) or Woik Days (W) 
::: ~ ..::: 
r·-:: 11 T.'IJ: ifelffe:emfro:ll Below __ 
·,~ 

~ . '"' ? :..;. 

D 2weeks 
~·~·:: 
·~;-· ~ .~ ~ 

SDGNo. 

D l week 
· ....... v~ -
·~f~ l ~ · D 2days ,,:·:.;._ 
• -.s ~~~ 

<S - . 
D lday • ~ ~ Sampler: (!"!~ tV I !In(~ ~ 

'" ~ ~ ·"' d ""' .~13 rJ ;, 
Sample Sample Sample i!of ~ 

Date Time • Type I M.atti;t Co.o.t. ~ !l!: Sample Specific Notes: 

'$f3{,., I H3C) t X 
'"i13J,,IIIs-4 l X I 
ta/3~;7.. ()C) - I il 
~ t:,!rz. tl~b I ( 
'l>t, l,z. 00'1 1 K I 
~hirz. !Qb~ i lX I 'r7,.,,, 

,;) 12. itstS I ~ 
1 I j 

i7f3; ,,, ilae1 t >( I I 
.,,3! ''"- n~ol -,c I I l I 

I 

. ( I 
I 

'&fr fn .. lut 7... I f K1 I I I 
'6!: M .. (il4 l ~I I I I 
(;?.< 

"It/a. H~6 J "( I 
Preserl>;it:iou ll'sed: .X,: Ice, 2= B:CI; 3= n-2S04; 4=HN03; 5=NaOH; 6= ()the;r 

Pooole J1aza:rd.Ile:rrtificati.on Sample Disposal (A fee may be assessed if ~pies are retained fonger than 1 month) 

D Non-Hfrtlif'd D Flammable 0 Skmlrritimt Poison S D Un!uuiwn D 0 Retum To Client 0 Disposal By lab CJ Archive For Monti1s 

~ bst1-u.ctions/QC Requi:rements & CollUll:ents: 

. 
I ..-? ~/ 

~-/ 
Company: 

Wh~ilc. '~~ Receiv-00 bf: Company: Dzretrwe: 

~~~ -rv:h )V r-Ld!it-
~~qcWJ'ea by: ~ Coilljmly: Date!Tiine: . Received~ Company: Date!T'ime:: 

f ... - t 1'4- &/z1}Z- ufZ-] 

Relinquished by: Company: .. raterr=: R.eceiwd by: Camp any: Date/Time: 

··~-····- -- - - -- -·---··-- -
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TestAmerica St. Louis 
13715 Rider Trail Nonh 

Ea:nh City, MO 63045 
phone 314.298.8566 fa:t 314.298.8757 

Oient Contact 

Tetra Tech 

415 Oak Street 

Kansas City, MO 

(816) 412-1775 Phone 

{xx:x) XX:X-JOCO( FAX 
Projact Nama: ~tl'-tdr. <'rl. ~l f:.iJ;'r-t-1 
Site: 

PO# 1 o~f i) {LLftf 

Samplo Identification 

w~4 t: 
I 

Lo~ 
(" ..._ 

\.D~~ c ., 

N~r~. C... 
~t~\~ 1\ 
Nt:dh B 

-

·-----------· ---··-------

Test America 
Chain of Custody Record i'HE LEAOSI IN ENVIRONMENTAL TES'Tl>;G 

, , . TestAmerica Laboratories, Inc. 
Project Managtt: Rob Mo~ Site Comact: II>ab= '6/ ?..:3/1 L COC No: 

TeJ!Fu: 816-729·5621 t.ab Contact: Carner: 1_.3__ ofJ_ COC& 

Allalysis To.rnaround Time f~·? :t:. Job No. 

Calendar (C) 9T Work Days (W) "t't. 
'/ 

TAT if <iifibe... fro:n Below _ _ ~~~ 

~ k~ D 2weeks 
'\~ 

SDG No. <• ..s 
D 1 week 

~~ 4 ~ ~ ~~~: Vi !~ D 2days 
"":e 

.:...; 
· ~ 

J ~ D l day I;§ ~ ~ ~ Sampler: {<.,k.,...J lflt!n~(). 
if: ~ ~ li < _) --

Sample . Sample Sample ~t ot I of 
Date Thne Type Mntri:t Cont. ~ Sample Specific Notes: 

'{.f,(n_ tlJ.J l 'il 
51. lrt J!Jtl . r j( 
"t>f, i r? t/30 t )( 

g,,,,2. nn ( )( 

~It lr1. il3(; t ~ 
'it. lrz. .. ltlf l. . t lx' 

I 
I 

I 

I I 
I 

Pres~ Used: 1-= lee, 2= B:O; 3:: li2S04; 4=oB:N03; 5=1\aOB; 6- Other I 
Posrible Hazard Iderrtifit;atiiJrr sample Disposal (A fee may be assessed if sampJes are retained longer than 1 month} 

!;:] Ncn-Ha:a:rrd D Flamnr.able c:i Skin lrrilant Poison B D UnkruJwn D D Retum To Client 0 Disposal By Lab D Archive For Months 

Special fustrudion.s/QCRcquirements & Comments: 

A /7 . 
.. 

Reimqm~~ ~~~u~~ rgror:z_ ~~ ~vedby: Comptny: Datetr J!ile: 

.J~ ~ }~ 
~qwShed 6f. - ~ COinptmy: Datell'ime: ~ed~ Company: D:!telrn:ne: $~;/ 
I . f 74- tf..-?1.1.-
!Relinquished by: Company: Dmfrune: Received by: Company: Date/Iime: 

- ---·--
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Test America 
1'J·IP. LuADI!IliN I!NVItlONMP.NrAL Tl!tlTJNG CUR Fot'ln #: 4 7 9 

CONDTI'ION UP~ RECEIPT FOUM 
Client: · ( ~ '!teL 

Quote No: fo~vu 

COC/RF A No: !J /, 
~---------------

~ 
~ 

ln!tiated By: ___ ...:..{rq __________ _ Date: ---'~=---h:.-.:1-L..:.&_'l..--_ _ _ Time: ()q2~ 
L\~ Shhming IufonnntiOll 

Shi.ppor: ~ ;ul'S DIIL Courier Clicnl Oth~r; ---------- MulUple Packages: 

Shi}Jping # (s):* 
I. .;/llh( 11torJ' ?tfo 

Sample Jemperature (s):il<* 

6. ----------- I. /ft#b#tkt 6. ------

2. ----------------------
?. ______________________ __ 

2. 1. --------

3. ------------------------- 8. ------------------------ 3. --------- 8, ----------

4. ------------------- 9. ------------------ 4. --------- 9. ---------

5. ------------------------ 10. --------~~~--~--~~ 5. ~~~~-- 10. ~~-------
••snmple must bo t•ooeivetl nt 4"C :r 2°C- Tfnol, note contents below. Tompct'flhn•e 

*NmnbcJ·cd shipping lines coJ1'esjJond to Nutnbcroo l)~mJ>Ie Temp lines 

1. y 

2. y 

3, N 

4. N 

5, N N/A 

6. N 

7. N 

Corrective Actl011: 

At·e thet·e custody seals present on tho 
cooler? 
Do custody seals on cooler appear to be 
tam ered with? 
Were contents of cooler frisked Hftor 
openiug1 but befo1'e unpacking? 

Sample received with Chain of Custody? 

Does the Chain of Custody match sample 
ID's on the container(s)? 

Was sample received broken? 

Is sample volt1me sufficie11t for analysis? 

vnJ'int1oc does NOT nO'cct tho following: Motols-Liq11id! Rod tc.~ts· Liquid or Solids; 
l'orohlornto 

8. 

9. 

10. y 

11. 

12. 

13. 

14. y 

AJ:e there custody seals present on bottles? 

Do custody settls 011 bottles appear to be 
tam ered wi(lt? 

Was sample l'ecelved with proper pll'? (If 
1iot, make note bolow) 
Contulnors for C-14, 1-1·3 & I-129/131 
marked wllh uno Not Preserve" label? 

Sample received in propel' containers? 

Headspace In VOA ot· TOX liquid snmples'l 
(If Yes, noto Snlll[Jio lD'a bQiow) 

Was Intem11l COC/Worksh11re received? 

0 Client Contact Name: lnfol'lned by: 
--------------------------------~---0 Sample(s) processed ''as is" 

0 Sample(s) on hold unW: ~.,() If released, notify: -ttj 
Project Management Review: W D!lte: I 
'l'l·IIS FORM MU~"l' BB COMPLT!Tl!O ATTJl[l Tl ~ 'I'Hl! ITEMS ARB BIJJNQ CHIJCKI3n IN, lt1 ANY 11'1lM IS-:::C:-:::-OMP::-.;::-;L'-,!ET::::B~D-::-Y;-';S:-:,O-:-:M-::!!O""N"'"'B"'Oo;;;T:;-:H=:BR::-:,:;:-I'I""IA""N~1'""1l=-ll ""'tN""IT::-tA""'I~'O""R,""'I'""'H=UN~ 
'l'l!AT PERSON IS RTJQUIRBDTO APPLYTIIUilliNITIALANDTI·113 DATBNUX'I"l'O'lllAT l'l'UM, 

AOMIN-0004 I'CVI3, REVISI3D 05/27/ll \\SisvrO 1\QA\PORMS\S'!'-LOUIS\AOMIN\Admln-0004 CUR,<loo 
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Tetra 

Client 

Lab Sample ID : F2G270459- 018 
Work Order : MVVLA 
Matrix : SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.07 u 

Actinium 228 0.94 

Bismuth 212 0 . 30 u 

Bismuth 214 0.89 

Lead 210 1.4 u 

Lead 212 0.79 

Lead 214 0.87 

Potassium 40 18 .1 
Protactinium 231 0 . 44 u 

Radium (226) 0.89 

Radium 228 0.94 

Thallium 209 0.325 
Thorium 234 0 . 53 u 

Uranium 235 0.16 u 

Uranium 238 0.53 0 

NOTE (S) 

Data are i ncomplete without tho case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Tech , EMI ( ARRA) 

Sample ID : BACKFILL 

Radiochemistry 

Date Collected: 07/24/12 1000 
Date Received : 07/27/12 0920 

Total 
Unoert. Prep 
(2 cr+/ - ) RL mdo 

Date 

pCi/g Batch # 2213121 
0.12 1.3 07 /31/12 

0.21 0.13 07/31/12 
0.39 0 . 66 07/31/12 

0.18 0.12 07/31/12 
1.7 2 . 4 07/31/12 

0.16 0.13 07/31/12 

0.16 0.13 07/31/12 

2.6 0.5 07/31/ 12 
0 . 59 1.8 07/31/12 

0.18 1.00 0.12 07/31/12 

0.21 0.13 07/31/12 

0.079 0.057 07/31/12 
0 . 68 2 . 2 07/31/12 

0 . 26 0 . 46 07/31/12 

o. 68 2 . 2 07/31/12 

u Result is lees than the sample detection limit . 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 
08/21/12 

06/21/12 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/?.11~2 

08/21/12 

06/21/12 

08/ 21/12 
08/21/12 

06/21/12 

06/21/12 
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